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P R O C E E D I N G S 

(8:30 a.m.)  

 DR. HATSUKAMI:  I think we'll go ahead and 

get started.  It's 8:30 a.m., a little past, and I'm 

Dorothy Hatsukami.  I'm from the University of 

Minnesota, and I'm serving as chair for this 

subcommittee meeting.  So good morning to everyone and 

thank you for joining us.    

 I'm going to read this.   

 For topics such as those being discussed at 

today's meeting, there are often a variety of 

opinions, some of which are quite strongly held.  Our 

goal is that today's meeting will be a fair and open 

forum for discussion of these issues, and that 

individuals can express their views without 

interruption.  Thus, as a gentle reminder, individuals 

will be allowed to speak into the record only if 

recognized by the chair.  We look forward to a 

productive meeting.  

 In the spirit of the Federal Advisory 

Committee Act and the Government in the Sunshine Act, 

we ask that the advisory committee members take care 
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that their conversation about the topics at hand take 

place in the open forum of the meeting.   

 We are aware that members of the media are 

anxious to speak with the FDA about these proceedings. 

However, FDA will refrain from discussing the details 

of this meeting with the meeting until its conclusion  

-- with the media, I'm sorry, until its conclusion. 

 Also, the committee is reminded to refrain 

from discussing the meeting topic during breaks or 

lunch.  So thank you.  

 DR. TEMPLETON-SOMERS:  Good morning.  The 

Food and Drug Administration is convening today's 

meeting of the Tobacco Product Constituent 

Subcommittee of the Tobacco Product Scientific 

Advisory Committee under the authority of the Federal 

Advisory Committee Act of 1972.   

 With the exception of the industry 

representatives, all members and consultants are 

special government employees or regular federal 

employees from other agencies, and are subject to 

federal conflict of interest laws and regulations.  

 The following information on the status of 
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the subcommittee's compliance with federal ethics and 

conflict of interest laws covered by, but not limited 

to, those found at 18 USC Section 208 and Section 712 

of the Federal Food, Drug and Cosmetics Act is being 

provided to participants in today's meeting and to the 

public.  

 FDA has determined that members and 

consultants of this subcommittee are in compliance 

with federal ethics and conflict of interest laws.  

Under 18 USC Section 208, Congress has authorized FDA 

to grant waivers to special government employees and 

regular federal employees who have potential financial 

conflicts when it is determined that the agency's need 

for a particular individual's services outweighs his 

or her potential financial conflict of interest. 

 Under Section 712 of the FD&C Act, Congress 

has authorized FDA to grant waivers to special 

government employees and regular federal employees 

with potential financial conflicts when necessary to 

afford the committee essential expertise. 

 Related to the discussions of today's 

meeting, members and consultants of this committee 
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have been screened for potential financial conflicts 

of interest of their own, as well as those imputed to 

them, including those of their spouses or minor 

children, and, for purposes of 18 USC Section 208, 

their employers. 

 These interests may include investments, 

consulting, expert witness testimony, contracts, 

grants, CRADAs, teaching, speaking, writing, patents 

and royalties, and primary employment. 

 Today's agenda involves receiving 

presentations and discussing the development of a list 

of harmful or potentially harmful constituents, 

including smoke constituents in tobacco products.  The 

subcommittee will finalize its proposed list of 

harmful or potentially harmful constituents, the 

criteria for inclusion of each substance, analytic 

parameters for measuring the constituents, and 

sampling plans for presentation at a future meeting of 

the Tobacco Products Scientific Advisory Committee.  

 This is a particular matters meeting, during 

which general issues will be discussed.  Based on the 

agenda for today's meeting and all financial interests 
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reported by the committee members and consultants, no 

conflict of interest waivers have been issued in 

connection with the meeting.   

 To ensure transparency, we encourage all 

standing committee members and consultants to disclose 

any public statements that they have made concerning 

the issues before the committee.   

 With respect to FDA's invited industry 

representatives, we would like to disclose that 

Drs. Daniel Heck and John Lauterbach and Mr. Arnold 

Hamm are participating in this meeting as nonvoting 

industry representatives acting on behalf of the 

interests of the tobacco manufacturing industry, the 

small business tobacco manufacturing industry, and 

tobacco growers, respectively.  Their role at this 

meeting is to represent these industries in general 

and not any particular company.   

 Dr. Heck is employed by Lorillard Tobacco 

Company; Dr. Lauterbach is employed by Lauterbach & 

Associates, LLC; and, Mr. Hamm is retired.  

 FDA encourages all other participants to 

advise the committee of any financial relationships 
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they may have with any firms at issue.  Thank you.   

 DR. HATSUKAMI:  Okay.  I think what we'll do 

now is to go around the room and introduce -- if you 

can introduce yourself.  So we'll start off with 

Dr. Hecht.  And if you can just let people know the 

institution from which you come.  

 DR. HECK:  My name is Dan Heck.  I'm a 

principal scientist at the Lorillard Tobacco Company.  

And I'm here on behalf of the tobacco manufacturing 

industry.  

 DR. LAUTERBACH:  John Lauterbach, owner of 

Lauterbach & Associates, consultants in the toxicology 

and chemistry of tobacco and tobacco products.  And 

I'm here representing the interests of the small 

business tobacco manufacturers.  

 MR. HAMM:  I'm Arnold Hamm.  I'm retired.  

I'm here representing the interests of U.S. tobacco 

growers.  

 DR. O'CONNOR:  I'm Richard O'Connor, 

associate professor of Oncology at Roswell Park Cancer 

Institute in Buffalo, New York.  

 DR. HECHT:  Steve Hecht.  I'm a professor at 
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the University of Minnesota.  

 DR. FARONE:  Bill Farone.  I'm president and 

CEO of Applied Power Concepts, Incorporated.  

 DR. BURNS:  Dave Burns from UCSD.  

 DR. DJORDJEVIC:  Mirjana Djordjevic, program 

director and project officer at National Cancer 

Institute.  

 DR. WATSON:  I'm Cliff Watson, a research 

chemist from Centers for Disease Control and 

Prevention.  

 MS. JINOT:  I'm Jennifer Jinot with the U.S. 

Environmental Protection Agency.  

 DR. HUSTEN:  Corinne Husten, senior medical 

advisor at the Center for Tobacco Products at the Food 

and Drug Administration.  

 DR. JONES:  Glen Jones, acting deputy 

director, Office of Science, Center for Tobacco 

Products.  

 DR. ASHLEY:  I'm David Ashley.  I am 

director of the Office of Science in the Center for 

Tobacco Products.  

 DR. TEMPLETON-SOMERS:  Hi.  And I'm Karen 
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Somers, and I'm the acting DFO for the subcommittee.  

 I'd also like to remind everyone present to 

please silence your cell phones, if you've not already 

done so.  And I would also like to identify the FDA 

press contact, Tesfa Alexander. 

 Can you please stand? Thank you.  

 DR. HATSUKAMI:  Okay.  I think we'll go 

ahead and start off with our first presentation, which 

will be given by Dr. Corinne Husten of the Center for 

Tobacco Products.  

 DR. HUSTEN:  Good morning.  This is the 

second meeting of the harmful and potentially harmful 

constituents subcommittee.  I'd like to welcome 

everybody.   

 I wanted to remind everyone why we're having 

this subcommittee meeting.  The Tobacco Control Act 

specifically states that:  "FDA shall establish, and 

periodically revise as appropriate, a list of harmful 

and potentially harmful constituents, including smoke 

constituents, to health."  

 If you remember from the last meeting, the 

purpose of the subcommittee was, during two 
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subcommittee meetings, to review example lists of 

harmful and potentially harmful constituents that have 

been developed by other countries and organizations, 

identify which chemicals or chemical compounds are 

appropriate for an initial FDA list of harmful and 

potentially harmful constituents, identify whether 

there are established methods for measuring each 

constituent on the list, and identify other 

potentially important information or criteria for 

measuring the harmful and potentially harmful 

constituents on the initial list.  

 I want to remind everyone that subcommittees 

make preliminary recommendations to the full advisory 

committee regarding specific issues.  The full 

committee will then deliberate on the recommendations 

from the subcommittee and make the final 

recommendations to the agency on these issues.  

 Although the last meeting was just a few 

weeks ago, I want to remind everyone about the 

outcomes of the first meeting.  The subcommittee 

developed criteria to recommend to TPSAC for selecting 

harmful and potentially harmful constituents in 
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tobacco products or tobacco smoke, or at least initial 

criteria.  However, discussion of some of the 

constituents with potential abuse liability was 

deferred to this meeting.  

 The subcommittee developed a preliminary 

list of harmful and potentially harmful constituents 

to recommend to the advisory committee to be included 

in the initial FDA list, and the committee identified 

other potentially important information for measuring 

the harmful and potentially harmful constituents to 

recommend to the advisory committee.  

 For example, constituents that had no 

identified quantitative analytic method were removed 

from the preliminary list, there was a discussion of 

normalization approaches, and there was a preliminary 

discussion of smoking regimens.   

 I wanted to put up our understanding of the 

criteria that the committee was using, or appeared to 

be using, for possible recommendation to the TPSAC.  

The first was if a constituent was identified by the 

International Agency for Research on Cancer, or IARC, 

as being either Group 1, which is sufficient evidence 
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in humans or sufficient evidence in animals and strong 

mechanistic data in humans; Group 2A, which is limited 

evidence in humans and sufficient evidence in animals; 

or, Group 2B, limited evidence in humans and less than 

sufficient evidence in animals.  

 Another criteria were constituents 

identified by the Environmental Protection Agency or 

the Agency for Toxic Substances and Disease Registry 

as a respiratory or cardiac toxicant; constituents 

that were identified by the California EPA as a 

reproductive or developmental toxicant.  One smokeless 

constituent was included, because it's a substance 

that's banned in food.   

 There was some discussion about constituents 

that had evidence of potential abuse liability.  And 

again, that discussion, a full discussion of that, was 

deferred to this meeting.  And then some constituents 

were added on the basis of several published peer 

reviewed studies suggesting cardiac or reproductive 

toxicity.  And this will be coming back to you for 

review, but I just wanted to highlight our 

understanding of what had come out of the first 
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meeting.  

 You have in your background material a full 

table of the harmful and potentially harmful 

constituents that were identified at the last meeting. 

This is a summary table reflecting the outcomes of the 

last meeting.  But you had asked us to go back and 

fill in the table more completely in terms of the 

various adverse health effects that have been 

associated with the constituents.  

 So at the first meeting, if there was 

sufficient criteria under one of the categories, such 

as a constituent was a Group 1 carcinogen based on the 

IARC classification, you included it on the list, but 

asked us to go back and review the literature and see 

if there were other harmful or potentially harmful 

effects associated with those constituents.  

 So this is the filled-out table that you had 

requested from us.  Again, I'm only showing the first 

page here.  You have the full list in your background 

materials.   

 The questions for the subcommittee for this 

meeting are:  What criteria do you recommend to the 
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TPSAC for selecting the initial list of harmful and 

potentially harmful constituents?  

 What harmful and potentially harmful 

constituents do you recommend to TPSAC to be included 

on the initial list of harmful and potentially harmful 

constituents in tobacco products or tobacco smoke?  

 Which smoking regimen or regimens does the 

subcommittee recommend to TPSAC be used to measure 

harmful and potentially harmful constituents?  

 What analytic parameters, such as accuracy, 

reproducibility, repeatability, throughput, do you 

recommend to TPSAC as those FDA should consider in 

comparing analytic methods?  

 What considerations do you recommend to 

TPSAC as those FDA should take into account when 

developing a sampling plan for tobacco products?  For 

example, how should the number of replicates be 

determined?  How often should tobacco products be 

tested?  Should the products be analyzed immediately 

after they're manufactured, or stored under certain 

environmental conditions to simulate shelf time?  Are 

there other important considerations regarding tobacco 
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product storage and collection?   

 Sixth, are there other important scientific 

information or parameters that the subcommittee 

represents to TPSAC as those FDA should consider in 

measuring harmful and potentially harmful constituent 

levels?  

 Are there any clarifying questions?  Yes?  

Oh, I'm sorry.  I think you're supposed to --  

 MR. HAMM:  Well, actually, I have two.  Not 

being at the first meeting, when are the results and 

recommendations of this subcommittee to be presented 

to the full committee?  

 DR. HUSTEN:  It will be at a future meeting.  

The dates have not all been published yet, so I'm not 

at liberty to say, but will be presented at a future 

meeting.  

 MR. HAMM:  And at some point, will FDA or 

the Center for Tobacco Products make recommendations 

for tolerances or limits for each one of these 

compounds identified?  

 DR. HUSTEN:  The reason that we're asking 

the committee to look at this issue is, because we're 
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required to develop a list of harmful and potentially 

harmful constituents and to publish that list.  So 

that's the purpose that we're asking the committee to 

establish the list.  

 MR. HAMM:  Okay.  Thank you.  

 DR. HATSUKAMI:  Dr. Lauterbach?  

 DR. LAUTERBACH:  Yes.  What part does the 

Federal Information Quality Act have in the documents 

that are sent to us and developed by this 

subcommittee?  

 DR. HUSTEN:  Obviously, we are making every 

effort to make sure that the documents that go to the 

subcommittee are relevant to the topic of the 

discussion, and that things that we are utilizing are 

scientifically valid.  

 DR. HATSUKAMI:  Yes, Dr. Lauterbach?  

 DR. LAUTERBACH:  Okay.  In that case, in 

this list of supposedly methods available, has anyone 

gone through and pulled out the literature references 

that supposedly describe the analytical method 

available on each of these?  

 DR. HUSTEN:  We have been compiling the 
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literature behind each of those methods.  We are not 

asking the committee to actually discuss specific 

methods for particular constituents; rather, just 

whether the committee had any indication that for some 

of these, there were no analytic measures available.  

But we are compiling that information because, 

obviously, it will be of relevance as FDA considers 

this issue.  

 DR. HATSUKAMI:  Any other questions?  

 [No response.] 

 DR. HATSUKAMI:  Okay.  Thank you, Dr. 

Husten.  

 Our next presentation will be given by 

Dr. Allison Hoffman of the Center for Tobacco 

Products. And she'll be talking about constituents 

that may be associated with abuse liability.  

 DR. HOFFMAN:  Good morning.  As 

Dr. Hatsukami mentioned, my name is Allison Hoffman.  

I'm with the Center for Tobacco Products.  And today 

I'm going to be speaking on the topic of abuse 

liability of several tobacco product constituents.  

This talk will include the rationale behind this talk, 
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the scope, some terminology, talk a little bit about 

some assessment of abuse liability animal models, as 

well as assessment of abuse liability in some human 

laboratory models, and as well as a summary.  

 So why am I giving this talk?  In the last 

harmful and potentially harmful tobacco products 

subcommittee meeting, which was held June 8th and 9th, 

the issue of addictive constituents in tobacco 

products was deferred.  So this presentation is meant 

to address questions regarding the abuse liability of 

specific tobacco product constituents that were 

identified by the subcommittee in the previous 

meeting.   

 The scope of this talk includes examples 

from the literature for nicotine.  These are examples 

only; the literature for nicotine is vast as an 

addictive substance.  However, for the other 

constituents that were named in the last subcommittee 

meeting, including nornicotine, anabasine, anatabine, 

myosmine, acetaldehyde, and ammonia, I performed a 

comprehensive review of the PubMed peer-reviewed 

literature.   
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 So what is abuse liability?  Abuse liability 

is really abuse potential.  And this term is most 

commonly used by animal researchers.  However, it can 

be meaningfully applied to both human and animal 

research findings.  

 We're going to talk about several 

assessments.  These are example assessments, but these 

are very well established and generally accepted by 

the scientific community as relevant to this topic.  

 The first assessment we're going to discuss 

is neurobiological assessment.  Neuronal activation 

can be detected through the release of chemical 

neurotransmitters in the brain, and there's a 

particular neurotransmitter that has been linked to 

abuse liability called dopamine.  

 When released in the striatum, including the 

nucleus accumbens -- when released in the midbrain, 

including the nucleus accumbens and the striatum, 

dopamine is widely thought to be involved in the 

maintenance of positively reinforced behavior, 

including feeding and drug-taking.  Drugs that cause 

increased dopamine in these areas are thought to have 
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abuse liability.  

 This is just a picture of the three midbrain 

brain areas that we're going to discuss today.  You 

see the striatum, which includes the caudate and the 

putamen, the ventral tegmental area, and the nucleus 

accumbens.  Drugs can be administered locally into 

individually brain areas, and fluid samples can be 

taken out of individual brain areas.  

 I'd like to orient you to this graph.  This 

graph illustrates dopamine release in the midbrain.  

Along the X axis you have time, and on the Y axis you 

see changes from basal dopamine release.  You see that 

when nicotine is added, either systemically to the 

entire animal or through a local injection to the 

nucleus accumbens, you get a significant increase in 

dopamine release.  This is typical of nicotine.  

 So nicotine increases dopamine in the 

nucleus accumbens.  It increases dopamine in the 

striatum, including the caudate and putamen.  

Nornicotine increases dopamine in the nucleus 

accumbens and increases dopamine in the striatum, 

including the caudate and putamen.  Anabasine 
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increases dopamine in the striatum, including the 

caudate and putamen.   

 Acetaldehyde reduces nicotine in the nucleus 

accumbens or the striatum, and when given with 

nicotine, there's a difference depending on the age of 

the rat that you're using.  In adult rats, when given 

with nicotine, acetaldehyde produces no effect on 

dopamine levels.  In young rats, when given with 

nicotine, acetaldehyde reduces dopamine in the nucleus 

accumbens.   

 With ammonia, there has been found to be 

increased dopamine in the striatum and in rat 

forebrain and midbrain synaptosomes.  However, this is 

thought to be linked to ammonia toxicity and not 

linked to abuse liability.  

 No data were found in the review of PubMed's 

peer-reviewed literature on dopamine in the midbrain 

and anatabine or myosmine.   

 The first of the behavioral assessments I'm 

going to discuss today is place conditioning.  Just to 

orient you to what place conditioning is, typically 

there are two distinct environments that differ by 
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color, texture, or smell.  And each of these two 

environments is linked to either the drug or vehicle.  

 So during training sessions, an animal is 

given a drug and is confined to one of the distinct 

environments.  On alternate days, the animal is given 

the vehicle and confined to the other distinct 

environment.  

 After training conditioning, the animals are 

in an undrugged state, given free access to both 

environments, and the time spent in each environment 

is measured.  So the outcome measure, again, is the 

time spent in each environment, and if an animal 

spends more time in the drug-paired environment, that 

is thought to be conditioned place preference.  The 

animal found that drug rewarding.  If the animal 

avoids the drug-paired environment, that's called 

conditioned place aversion, and indicates aversive 

properties.  

 When animals are trained to associate one 

environment with nicotine and another with saline, 

mice display a conditioned place preference for 

nicotine-paired environments at moderate doses.  
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However, at higher doses, they display a conditioned 

place aversion.  So this means that nicotine produces 

an inverted U-shaped dose-response curve.  So at low 

to moderate doses, they're thought to be rewarding and 

produce preference, and at higher doses, thought to be 

aversive and produce conditioned place aversion.  

 This graph illustrates some differences that 

may be caused by development.  So to orient you to 

this graph, you have low doses of nicotine along the X 

axis. These doses are much lower than was in the 

previous graph.  And along the Y axis, you have time 

spent in the compartment.  And the white bars are the 

vehicle-paired environments and the black bars are the 

nicotine paired environments.  

 What you see is, for the adults -- sorry, I 

thought it was a pointer; I was mistaken.  So what you 

see with the adult rats, these very low doses of 

nicotine do not produce any change in preference, 

either conditioned place preference or conditioned 

place aversion.  

 However, this very low dose, when given to 

adolescent animals, produces a significant conditioned 
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place preference, but again, only in the adolescents.  

So again, this is thought to be a developmental 

difference in sensitivity to nicotine and conditioned 

place preference.  

 Acetaldehyde produces conditioned place 

preference when administered either systemically to 

the entire animal or directly into the brain.  

Acetaldehyde produces the inverted U-shaped dose-

response curve that we mentioned earlier, where at low 

to moderate doses, animals prefer the drug-paired 

chamber environment, and at high doses, they consider 

it aversive and they avoid the drug-paired 

environment. 

 This is a graph showing this inverted U-

shaped dose-response curve.  Along the X axis, you 

have increasing doses of acetaldehyde, and along the 

Y axis is the mean change in time.  So what you're 

looking at is, in the positive direction, if it goes 

up, this means it's stimulus preference.  This is the 

drug-paired environment, the animal spending more time 

in the drug-paired environment.  If you go the other 

way, it's aversion, conditioned place aversion.  And 
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so what you see is at low to moderate doses, you get 

this increase in preference, and that decreases as you 

get to higher and higher doses.  

 No data were found in the review of PubMed 

peer-reviewed literature regarding place conditioning 

in nornicotine, anabasine, anatabine, myosmine, or 

ammonia.  

 Next, we're going to talk about drug 

discrimination.  In this task, it's a two-lever 

operant task, where the animal is working for a non-

drug reinforcer; so, for example, sucrose or food.  

Pretreatment with a training drug is linked to one of 

those levers being active, which means that behavior 

performed on the lever produces a consequence, the 

food or the sucrose pellet; whereas if the animal was 

pretreated with the vehicle, the opposite lever is 

active.  So the rats learn to reliably press one lever 

when pretreated with the drug and the other level when 

pretreated with the vehicle.  

 The test drug or challenge drug is 

administered prior to the test session when neither 

lever is active, which means that no matter which 
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lever the animal pushes, there isn't any 

reinforcement.  So the animal can actually move 

between the levers back and forth.  It's not as though 

the first lever the animal goes to gets rewarded, and 

it then continues that behavior.  

 The outcome measure is the percent of the 

training drug-paired lever that is chosen.  Again, 

this is not reinforced.  So when the drug lever is 

chosen, that is thought to infer common interoceptive 

cues between the training drug and the test drug or 

the challenge drug.  This is correlated with shared 

mechanisms of action, and it's also shared across drug 

classes.  So stimulant drugs partially or fully 

substitute for each other, on the whole.  

 Nicotine produces reliable drug 

discrimination in a variety of animal models.  This is 

when nicotine is compared to saline or when nicotine 

is compared to other drugs.  This is in rats, mice, 

nonhuman primates.  The literature is rich.  

 Let's move on to nornicotine.  Rats trained 

to discriminate nicotine from saline and administered 

nornicotine press the nicotine-paired lever.  So that 
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means that nornicotine either fully or almost fully 

substitutes for nicotine.  And that's what this 

80 percent mark is.  Many people consider if this 

80 percent mark is reached on the drug-paired lever, 

then that drug fully substitutes for the training 

drug.  

 But this graph actually shows rats that were 

trained to discriminate between amphetamine and 

saline, and nornicotine is found to partially 

substitute.  And about 40 percent of the responses are 

on the level that had been previously paired with 

amphetamine.   

 In rats trained to discriminate cocaine from 

saline, nornicotine partially substitutes.  And these 

animals press the cocaine-paired -- the associated 

lever just over 40 percent of the time.  As a 

comparison, nicotine almost fully substitutes for the 

cocaine.  Again, this is not uncommon, because these 

are all stimulant -- both nicotine and cocaine are 

stimulant drugs.  

 Anabasine, when given as a challenge drug to 

animals that have been previously trained to 
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discriminate nicotine from saline, almost fully 

substitutes for the nicotine.  And you can see that 

right here.  

 Acetaldehyde can produce drug 

discrimination. Rats reliably learn to discriminate 

between acetaldehyde and saline.  And acetaldehyde 

produces at least some ethanol-like behavior in some 

cases, but not others.  This depends on the training 

regimen.  

 No data were found in review of the PubMed 

peer-reviewed literature regarding drug discrimination 

in anatabine, myosmine, or ammonia.  

 The next assessment we're going to talk 

about is drug self-administration.  When an animal 

performs a behavior in order to receive a drug, it is 

self-administering that drug.  And so typically the 

animal will press a lever and get an intravenous 

injection of the drug.  This is considered the gold 

standard of abuse liability in animal models.   

 Reliable drug self-administration is 

considered a robust indication of abuse potential.  

However, failure does not necessarily indicate a lack 
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of abuse potential.  It could be due to dosing or 

scheduling.  

 This graph shows an early study showing that 

rats will self-administration nicotine.  They'll press 

a lever.  What you can see in this graph are actually 

two kinds of data.  Along the X axis, you have the 

increased dosing of nicotine.  Along this axis, you 

have number of infusions.  You see this inverted dose-

response curve, so increasing behavior when you get 

low to moderate doses, and then it tapers off at the 

high dose.  However, along this axis, you see the 

total drug intake.  And what you see is the rats are 

actually self-administering sort of a maximum or 

plateau level of nicotine.  

 Rats do learn to self-administer intravenous 

nornicotine.  This produces a similar inverted dose 

response, inverted U-shaped dose response.  I'm 

getting confused.  I'll just put the pointer here.  

What you see again is the increasing behavior with low 

to moderate doses, and then a decrease in the behavior 

as you get to the high dose.  

 Rats do self-administer acetaldehyde when 
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the acetaldehyde is given systemically.  They also 

self-administer acetaldehyde to particular parts of 

the brain, including the cerebral ventricles or the 

ventral tegmental area.   

 These graphs illustrate dose-dependent 

interactions between acetaldehyde and nicotine, and in 

two different aged animals.  And so what you have are 

two graphs.  This graph is with post-neural day 27 

adolescent rats, and this graph are adult rats.   

 What you see are these very low doses of 

acetaldehyde by itself does not support self-

administration, and the very lose dose of nicotine by 

itself does not support self-administration.  However, 

in the adolescent rats, you get an augmented effect 

when given together.  So when nicotine and 

acetaldehyde are given together in adolescent rats, it 

supports self-administration.   

 No data were found in the review of PubMed's 

peer-reviewed literature regarding self-administration 

in anabasine, anatabine, myosmine, or ammonia.  

 Next, we're going to talk about withdrawal.  

Withdrawal is a phenomenon that occurs following 
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exposure to a drug.  Somatic withdrawal characterizes 

physical dependence.  In animals chronically exposed 

to a drug, physical dependence is evaluated following 

either cessation of drug administration, so 

spontaneous withdrawal, or with treatment of a drug 

blocker.  This is precipitated withdrawal.  

 In rats exposed to chronic nicotine, then 

withdrawn from nicotine either through spontaneous or 

precipitated withdrawal, overt somatic signs of 

withdrawal include body shakes, chews, cheek tremors, 

escape attempts, foot licks, gasps, writhes, head 

shakes, ptosis, teeth chattering, and yawns.  Often 

this is given as a composite score, so the number of 

occurrences in a particular time period.   

 This graph shows the results of precipitated 

withdrawal.  So rats have been given nicotine for 

seven days and then mecamylamine, a nicotinic 

antagonist, has been given.  This is a lower dose and 

a higher dose of mecamylamine.  And the white bars are 

adolescent rats, and the black bars are adult rats.  

 What you see is in both cases, mecamylamine 

proves significant total somatic signs of withdrawal. 
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However, the adults show more withdrawal than the 

adolescent animals.  And in some cases, this group has 

actually found no significant withdrawal in adolescent 

rats.  

 No data were found in the review of the 

peer-reviewed literature from PubMed regarding 

withdrawal and nornicotine, anabasine, anatabine, 

myosmine, acetaldehyde, or ammonia.  

 Next, we're going to talk about human 

laboratory studies and the subjective effects of 

drugs.  

 Nicotine produces positive subjective 

effects in human volunteers.  This includes increased 

ratings of "high," "stimulated," "rush," and "drug 

effect."  Animals choose to self-administer nicotine.  

In this case, animals are actually pressing a key on a 

keyboard to get an intravenous -- or people, I'm 

sorry, are pressing a key on a keyboard to get an 

intravenous injection of nicotine.  And people self-

administer every time they take a puff of a cigarette.  

 No data were found in the review of PubMed's 

peer-reviewed literature regarding human laboratory 
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studies and nornicotine, anabasine, anatabine, 

myosmine, acetaldehyde, or ammonia.  

 So in summary, nicotine has robust abuse 

liability.  It increases dopamine in the midbrain, 

especially the nucleus accumbens.  It produces 

conditioned place preference.  Our gold standard is 

that it maintains self-administration in animals, it 

produces withdrawal symptoms, and it produces positive 

ratings in human laboratory studies.  

 Nornicotine has likely abuse potential.  It 

increases dopamine in the midbrain, especially the 

accumbens.  There are no data on place conditioning.  

It substitutes for nicotine in drug discrimination 

testing, and partially substitutes for cocaine and 

amphetamine.  But again, our gold standard is self-

administration.  In this case, it maintains self-

administration in animals.  

 Anabasine may have some abuse liability.  It 

increases dopamine in the midbrain, in the striatum 

area, and it partially substitutes for nicotine in 

drug discrimination testing.  

 Acetaldehyde has likely abuse potential.  
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There are no consistent effects in midbrain dopamine 

levels.  It may be age-related.  It produces 

conditioned place preference.  It partially 

substitutes for ethanol, but that's not reliable.  But 

again, it comes down to our gold standard of self-

administration, and acetaldehyde maintains self-

administration in animals.  

 There were not enough data to assess 

anatabine, myosmine, or ammonia.  

 Clarifying questions?  Yes? 

 Oh, sorry.  

 DR. HATSUKAMI:  Dr. Farone? 

 DR. FARONE:  There's another sort of line of 

attack that's biochemical in nature, which has to do 

with excising the actual receptors and measuring the 

binding of various chemicals to the receptors, either 

human receptors or animal receptors.  And that work 

goes back to the late '70s, early '80s.  And nicotine, 

of course, was extensively studied, as well as most of 

the other drugs.  

 I wonder how those kinds -- they're not 

animals, but they are the receptors from animals or 
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humans -- how that fits into an overall viewpoint of 

abuse liability.  

 DR. HOFFMAN:  Sure.  Well, in this case, I 

focused mainly on these methodologies, because they're 

generally well-established and linked to abuse 

liability based on behavior.  So I can't really 

comment on the other literature at this point.  

 DR. HATSUKAMI:  Dr. Hecht?  

 DR. HECHT:  You mentioned studies on 

acetaldehyde.  How about other aldehydes in cigarette 

smoke?  Why just acetaldehyde?  

 DR. HOFFMAN:  Acetaldehyde was chosen for 

this presentation because of the last meeting.  So we 

did not increase the scope to include all aldehydes 

for this particular presentation.  

 DR. HECHT:  But nobody's done anything on 

other aldehydes, so far as we know?  There's nothing 

in the published literature?  

 DR. HOFFMAN:  I didn't look at the other 

aldehydes.  I just looked at the acetaldehyde.   

 DR. HATSUKAMI:  You don't really hear very 

much about the other aldehydes related to abuse 
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liability.  

 DR. HECHT:  We don't hear about it because 

nobody's done it.  

 DR. HATSUKAMI:  In part, that's probably 

true.  So what are you suggesting, Dr. Hecht?  

 DR. HECHT:  Maybe there's something about 

aldehydes --  

 DR. HATSUKAMI:  In general?  

 DR. HECHT:  -- that we should look at, at 

some time.  

 DR. HATSUKAMI:  Dr. Lauterbach and then 

Dr. Farone.  

 DR. LAUTERBACH:  Yes, Dr. Hoffman.  When I 

look at the list of compounds other than nicotine, 

these can be found in commercial products worldwide at 

very different levels.  Can you speak anything to 

where products with less or more of one or more of 

these compounds has any preferred sales appeal or are 

we just basically here looking at something that has 

absolutely no relevance to attractiveness of cigarette 

products or other tobacco products?  

 DR. HOFFMAN:  I can't speak to 
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attractiveness of cigarette products.  I can speak to 

the strength of the self-administration paradigm, 

which, again, is considered the gold standard.   

 I'm afraid I'm at a loss to answer your 

other question, because that wasn't what this 

presentation was on and I didn't look at it.  Again, 

I'm focusing on the animal models and prediction of 

abuse liability primarily.  

 DR. HATSUKAMI:  Dr. Farone?  

 DR. FARONE:  Referring to Dr. Hecht's 

question and the last question, one way to get some 

information on that is to look at the binding studies 

that I was talking about a little bit earlier.  And in 

fact, you'll find that most aldehydes will increase 

binding, and the theory -- and I don't have references 

or anything -- is that that's due to reducing some of 

the self-hydryl groups on the protein that, in fact, 

are involved in binding.  

 But I'm not saying that's an answer.  I'm 

just saying that a lot of these things have been 

looked at.  And with regard to some of the chemicals, 

the binding constant, which can be measured from an 
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excised rat or human brain, is sometimes thought to be 

indicative -- and that's why it has to be married with 

the human or the rat studies -- but is thought to be 

indicative of the likelihood; in other words, the 

concentration at which it may have an activity is 

related to its binding constant.  

 So those are data that have been in the 

tobacco -- or in the literature with regard to 

nicotine going back at least 40 years, I think.  But 

as I said, I'm not quite sure that it relates exactly 

or that people have done studies to quantify how that 

behaves relative to a rat brain or a human brain.  

 DR. HATSUKAMI:  Okay. 

 Dr. Burns? 

 DR. BURNS:  That was a very nice 

presentation.  Thank you.  There are a couple of 

questions I wanted to be sure about.  

 The acetaldehyde assessment that you have 

made is for acetaldehyde alone.  Is that correct?  

 DR. HOFFMAN:  Except for the one instance 

when we were talking it was administered with 

nicotine.  
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 DR. BURNS:  Well, but that's the second part 

of what I wanted to clarify.  It appears from the data 

that you presented that there are two concerns.  One 

is the potential for acetaldehyde to sustain self-

administration as an independent compound; and the 

second is the potential for acetaldehyde -- and 

potentially other aldehydes or other compounds, for 

that matter -- to influence in a positive way the 

capacity of nicotine to both addict and sustain 

addiction.  

 DR. HOFFMAN:  Talking about the Belluzzi 

study?  

 DR. BURNS:  Pardon me?  

 DR. HOFFMAN:  The Belluzzi study?  

 DR. HOFFMAN:  My knowledge of that 

literature is not as good as yours, I'm afraid.  And 

the question -- those are separate conceptual 

concerns.  And I was wondering the extent to which 

some of these other compounds have been examined with 

nicotine, and, specifically, whether within the NIDA 

concept of addictiveness, taken broadly, the concept 

of reinforcing with nicotine or with, for that matter, 
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other drugs, but in our setting with nicotine, is one 

additional ancillary piece of information or separate 

concern that this committee ought to make a 

recommendation to the parent committee about; that 

perhaps this is a form of evaluation that we need to 

consider.  

 I've gone on too long.  But the question 

that I'm driving at is, is this simply one additional 

piece of information that you consider as part of the 

assessment or is this really something that needs to 

be examined as a separate assessment pathway?  That 

is, is it likely that there are compounds that don't 

have much effect when they're administered alone, but 

that are facilitators or accentuators of nicotine when 

delivered in combination with nicotine?  

 DR. HOFFMAN:  I think this slide actually 

addresses your particular point with one example.  I 

can't comment on NIDA's definition of abuse liability; 

I'm not with NIDA anymore.  

 DR. BURNS:  Okay.   

 DR. HOFFMAN:  But this slide in particular 

gives an example of what you're talking about where, 
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by themselves, these low doses of nicotine and 

acetaldehyde don't support self-administration, but 

together, at least in one age group of animals, they 

do.  So I can just show this out as an example.  

 When I was doing my literature search, I 

tried all kinds of combinations.  And I don't think 

there's a lot out there.  

 DR. HATSUKAMI:  Yes, Dr. Farone?  

 DR. FARONE:  Yes.  I'd like to -- based on 

Dr. Burns' question, everything that you've talked 

about has to do with brain receptors.  How about the 

receptors that are in the lung, for example, as part 

of the mechanism by which chemicals can, in fact, help 

promote nicotine dependence?  Was that covered in the 

study you did?  

 DR. HOFFMAN:  Well, I think that any of the 

studies in which the drugs are administered 

systemically, in many cases, you're assuming that 

they're acting via the central nervous system, but 

that doesn't mean that they're not acting in other 

places.  When you're giving a drug systemically, you 

can't say exactly which receptors are producing the 
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outcome effect.  

 DR. FARONE:  The question had to do with, 

though, inhaling it versus administering it by 

injection.  So if one inhales something, then one 

would suspect that the receptors in the lungs would 

play maybe a bigger role in the administration of that 

drug and in its acceptance by the animal, or the 

person, with regard to its effects than simply by 

injection.  

 DR. HOFFMAN:  Well, that's beyond the scope 

of this talk.  Again, they do have some animal models 

that are administering tobacco smoke to the animals.  

It's not very common, and it's very difficult to do.  

And in animals, of course, they can't tell you why 

they like it.  But again, you'd have to look at some 

of the human laboratory studies for that.  

 DR. HATSUKAMI:  Dr. Heck?  

 DR. HECK:  I wonder, in your review of 

acetaldehyde, in particular, this is a compound we -- 

at least I associate with some of the aversive effects 

of drinking alcohol, the hangover, the anhedonic 

effects, unpleasant effects.   

 
  

 



 50 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

 In your review, did you see anything about 

acetaldehyde, in particular, its effect on dopamine 

release, not just in the nucleus accumbens, but a more 

generalized dopamine release in the frontal lobes, 

which are known to be associated with the anhedonic 

effects of some other drugs that are not anti-

pleasurable, in a sense?  

 DR. HOFFMAN:  In this case, I focused on the 

midbrain.  

 DR. HATSUKAMI:  Any other clarifying 

questions?  

 [No response.] 

 DR. HATSUKAMI:  Okay.  Thank you, Allison.  

 DR. HOFFMAN:  Thank you.  

 DR. HATSUKAMI:  That was a great 

presentation.  

 I think it's too early to take a break, so I 

think we'll go ahead and proceed with the next agenda 

item, which is for us to take a look at or identify 

the constituents that we believe are associated with 

abuse liability.  

 So you've heard Allison's presentation.  And 
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also, I think it would be useful to take a look at the 

summary slides of her presentation.  So the first 

order of business is for us to identify the criteria 

by which we would identify the constituents as being 

associated with the abuse liability or potentially 

associated with abuse liability.  

 So why don't I open the floor for discussion 

regarding that particular question, the criteria. 

 Yes, Dr. Farone?  

 DR. FARONE:  Well, one of the things that 

one looks at if, for example, you have a stack of data 

sheets on chemicals, has to do with central nervous 

system activity in general.  So if a chemical is 

identified as having very strong central nervous 

system activity, that's an early indication.  In other 

words, if it didn't have that, then you can pretty 

much take it off the list.  If it has that, there may 

not be sufficient condition.   

 But it's a condition that I think we can 

look at in terms of its potency for doing it.  And, 

for example, pyridine, which is found in smoke and has 

a structure of one-half of nicotine, has strong 
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central nervous system activity, and that's been known 

since the late 1800s.  And it occurs in smoke.  So 

does it have abuse liability, or shall we say is it 

something that ought to be on this list?   

 Since I don't think a study has been done on 

pyridine itself or pyridine with nicotine, one cannot 

rely on an animal model, presumably.  And then there's 

no human models.  But as a starting indicator, the 

strength of the compound, the level at which it causes 

central nervous system activity may be a first 

indicator.  

 DR. HATSUKAMI:  Any other elaborations? 

 Yes, Dr. Burns?  

 DR. BURNS:  Well, I would think, pretty 

clearly, the ability to reinforce and sustain self-

administration is something that is a criterion that 

ought to place a constituent at a fairly high level of 

concern, since that's the phenomenon in humans that 

you are trying to mimic with the animal.  

 DR. HATSUKAMI:  Yes, Dr. Lauterbach?  

 DR. LAUTERBACH:  As has been pointed out 

numerous times in this subcommittee and the main 
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TPSAC, smoke contains 4,000-plus compounds.  We're 

dealing with the toxicology of mixtures, not the 

toxicology of single compounds.  And clearly, if these 

effects of acetaldehyde were seen, we'd see it in 

product distributions, probably.  And I just think 

here we're wasting a great deal of time pursuing 

something that doesn't exist as far as these minor 

compounds.  

 DR. HATSUKAMI:  Any other comments? 

 Dr. Burns?  

 DR. BURNS:  Well, I would urge a note of 

caution in that.  The equivalent would be to suggest 

that when examining carcinogenicity, the examination 

of one single compound doesn't produce a level of 

carcinogenicity equivalent to that seen in the whole 

cigarette, and, therefore, it should not be considered 

as important.  

 Clearly, in this setting, we are dealing 

with a product that's highly addictive.  There is no 

real question about the biologic potency for addiction 

of the product itself.  It is indeed a complex 

mixture.  But it is also one where we need to err on 
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the side of caution in terms of interpreting the 

animal data, just as we do with carcinogenicity in 

other substances because of the direct observation in 

humans of the effect we're concerned about, which is 

the highly potent addictiveness of the product itself.  

 So I would urge considerable caution about 

using data from food administration to exclude 

substances when neither the route of administration 

nor the presence of nicotine has been examined in that 

setting.  

 DR. HATSUKAMI:  Yes, Dr. Farone?  

 DR. FARONE:  Synergy, the idea that the sum 

of two compounds is greater than the compounds 

individually, of course, is a very potent thing that 

happens with a lot of different biological effects.  

However, if we look at what we do with water quality, 

what we do with air quality, we start with the premise 

that we'll look at the individual compounds first, do 

the best we can with those, because adding two 

together that makes it worse, which we know can 

happen, is more difficult, as was suggested.  But it's 

usually worse.  
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 In other words, as Dr. Burns said, if we 

look at them individually we are erring on probably 

not the side of being too conservative.  So, 

therefore, by looking at them individually if we 

identify them, chances are when you start to combine 

them, it gets worse.  

 DR. HATSUKAMI:  Yes, Dr. Heck?  

 DR. HECK:  I think I do agree with the 

cautionary note that Dr. Burns suggested with regard 

to the animal studies.  We've had a nice little review 

of the variety of protocols that have been explored in 

these animal models of self-administration and other 

related behaviors.  

 We should, and I think Dr. Farone is 

probably aware of some of the findings from Rose and 

Levin and actually many others, that rats tend to be 

sensation-seeking animals.  And these protocols, 

paired with a light stimulus or reward, lever-pressing 

and things like that, rats will very well self-

administer saline or respond to the light stimulus 

alone of the original paired stimulus.  

 So I think we need to consider the animal 
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studies for what they are, but not to over-extend 

those too dramatically for some substances, like a 

natural body constituent like acetaldehyde.  We do 

have some number here, anatabine, myosmine, and 

ammonia, that I gather did not seem to meet even the 

minimum criteria here for consideration of inclusion 

on the basis of the available animal studies.  So I 

might move that the committee consider striking those 

from the draft list, unless there's other discussion 

of those.  

 DR. HATSUKAMI:  Dr. Farone?  

 DR. FARONE:  Well, I would not agree with 

that, because we just pointed out some of those 

studies on animals haven't really been conducted.  And 

so you have to rely on the scientific information you 

have.  And the binding information that I mentioned 

earlier is something that does go back to the late 

'70s and early '80s.  

 So, for example, there's a plethora of 

literature on actually measuring the binding of these 

various things to either the receptors from rats or 

the receptors from humans.  Rats were used much more 
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commonly.  And the interesting thing about the 

biochemical way of looking at it, the light doesn't 

play into that.  It's a chemical effect.  Either it 

binds or it doesn't.  

 Just because it binds, I will point out, 

doesn't mean that it's going to be effective, and so 

future things have to be done.  But again, going back 

to Dr. Burns' study, or Dr. Burns' comment, the fact 

that these compounds are like nicotine -- there's no 

cocaine in cigarettes.  But if you look at the 

structure of cocaine and you look at its binding, it's 

very similar to nicotine.  

 If you look at -- I can think of two others, 

cytosine and carbachol.  Those are two other 

chemicals. I don't know if they're in smoke at any 

significant level; I don't think so.  But they bind to 

the receptors about as tightly as nicotine does, and 

it's been suggested, going back to the early '80s, 

that these would be compounds that could, in fact, 

replace nicotine.  

 So I don't think -- the studies haven't been 

done.  I don't know of anybody that's administered 
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carbachol or cytosine.  I'm just saying that I think 

we have to be careful to reject things, and maybe we 

need to have a list of suspects, if you will, that can 

be the foundation for future research to find out 

whether or not these things are effective.  

 DR. HECK:  I think your point is taken that 

we do have more to learn about this area.  I was going 

from this summary slide here that states if there's 

not enough data to assess anatabine, myosmine, or 

ammonia, the studies you suggest or indicate here -- I 

guess we haven't had a chance to review -- may well be 

worthy of looking further into this area, but with the 

information presented today, looking at the summary 

statement offered by the reviewer.  

 DR. HATSUKAMI:  Dr. Burns?  

 DR. BURNS:  Let me offer an approach.  I was 

quite impressed with the criteria that were laid out.  

I think that as they were used and used appropriately, 

they identify likely constituents of concern for 

several of the compounds.  

 The nicotine, of course, there is no 

question.  There is no question because we have 
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abundant human data, as well as every other sort of 

source.  And so I would suggest that we have criteria 

for an established toxicant that includes either 

levels in this kind of testing, in the four types of 

testing that were identified that is equivalent to 

nicotine, or data in humans that demonstrate an effect 

related to self-administration and/or addiction; and 

that for compounds that have activity in these four 

measures, that we list them as likely toxicants, and, 

therefore, keep them on the list.  

 Then there are a series of other compounds 

that we have identified -- the other aldehydes, the 

other minor nicotine compounds -- where there simply 

isn't data, but where there is reason to be concerned; 

and that our recommendation to the committee not put 

them on the list of known or likely toxicants, but put 

them on a list of substances for which the FDA ought 

to have a high level of forward-going research 

concern; because no one has cleared these substances 

of that potential.  We simply have the absence of 

information one way or the other.  

 So that would give us two levels that we are 
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obligated to on the list, and one that would allow us 

not to be perceived as giving a clean bill of health 

to many of these other compounds.  

 DR. HATSUKAMI:  Dr. Heck?  

 DR. HECK:  I actually agree with Dr. Burns 

and some elements of what he said here.  I wouldn't 

argue that anything here is being given a clean bill 

of health, but simply things that do not currently 

meet what might be considered a soundly scientific-

based judgment or criterion for inclusion should be 

held, in some fashion, aside or not listed with the 

same priority as nicotine, for instance.  I think that 

would be a more or less defensible approach.  

 DR. HATSUKAMI:  Okay.  Dr. Farone?  

 DR. FARONE:  With regard to Dr. Burns' 

suggestion, what I'd like to do, maybe, is summarize -

- and if Allison is still around, see if I get it 

right  -- the ones that there is evidence from the 

various studies that you mentioned.  That would be 

nicotine, nornicotine, anabasine, ammonia -- that's 

based on the neurobiological assessment -- and then 

acetaldehyde, based on the animal assessment.   
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 So those would be the only ones off the list 

that I think -- for which there was data throughout 

the reviews that you did that indicated that it may 

have some activity, if I got it right.  

 DR. HOFFMAN:  I don't think there's enough 

data around ammonia.  Really all we have is some of 

the neurobiological, neurochemical data, as far as I 

could tell.  

 DR. FARONE:  Okay.  So did I get the rest of 

them right?  Nicotine, nornicotine, anabasine, 

acetaldehyde. 

 DR. HOFFMAN:  Yes.   

 DR. HATSUKAMI:  One thing that I wanted to 

do, I want to go back and talk about the criteria by 

which we're going to be choosing these harmful or 

potentially harmful constituents associated with abuse 

liability.  And what I've heard so far is that the 

constituent has to have some kind of CNS activity, 

let's say.   

 Potentially, the mechanism of action should 

be associated with the dopaminergic system because 

that's considered to be one of the neural transmitters 
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associated with reinforcing effects of drugs.  So that 

would be one of the criteria.  

 The other criteria that I heard was animal 

self-administration, as well as human self-

administration.  I would suspect that human subjective 

liking of a particular drug would also be part of that 

criteria.   

 The criteria that I didn't necessarily hear 

from our committee was the animal discrimination, 

whether that should be considered a criteria by which 

we should be selecting, potentially, our potential 

addictive constituents or addictive constituents.   

 So I want to have a little bit of discussion 

about that, whether animal discrimination studies 

should be considered as a measure of abuse liability.  

It certainly has been used as an initial measure of 

abuse liability with other drugs of abuse.  But is 

that a criteria that we would want to select to choose 

the constituents?  Yes?  

 DR. FARONE:  With regard to that, that goes 

to the issue of synergy, I think, or the ability of 

the drugs to interact, the ability to discriminate 
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between two.  I think that's one of the things for 

which it's been used before.   

 So it does have a role of enhancing the 

effect of nicotine.  In other words, things that act 

to make nicotine more attractive may be things that 

would be easily teased out from that kind of test or 

that kind of data.  

 DR. HATSUKAMI:  Dr. Burns?  

 DR. HECK:  Just a slight clarification for 

what Dorothy offered.  I think with respect to the 

dopamine release, we might qualify that as substances 

having the capacity to selectively release dopamine in 

the nucleus accumbens relative to a kind of 

nonspecific release in other brain regions, because we 

have many examples of drugs -- the major 

antipsychotics -- that result in very large dopamine 

releases and are totally anhedonic and anti-

pleasurable, we should say.   

 So the dopamine release, per se, let's focus 

on the dopamine release in the nucleus accumbens, I 

think.  

 DR. HATSUKAMI:  Yes.  Dr. Burns first. 
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 Dr. Farone? 

 DR. FARONE:  Well, I don't quite agree with 

that, because if it gets to your lungs and the lungs 

send a neurotransmitter signal to your brain, which 

releases dopamine, that's a different mechanism than 

injecting it in the brain or getting it to the brain 

directly.  And there is some evidence from EEG studies 

and things like that that the response in the brain to 

dopamine released from nicotine is much faster than 

the nicotine can actually get to your brain through 

the blood.  

 So I think we have to realize that we're 

dealing with an inhaled substance, and that makes the 

route of administration and the effectiveness of how 

it releases dopamine more important.  It's not just 

getting to the brain.  

 DR. HECK:  I would agree that such studies, 

if they exist, should be reviewed.  But I guess we 

haven't heard about those today.  

 DR. HATSUKAMI:  Dr. Burns?  

 DR. BURNS:  Help me a little bit with these 

discriminate studies.  As I would understand it, what 
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you're measuring is the ability of an animal, 

presumably, to distinguish the presence of that 

substance in a way that they can identify it, and that 

somehow, presumably, you're reinforcing that as a 

means of identifying that they can discriminate it.  

 I would see that as kind of a threshold for 

if you can't get that, then it's hard to postulate 

that the substance has a capacity to be addictive.  

But I would see it more as kind of a threshold for 

consideration rather than a criteria that establishes 

that it's likely to be addictive, because I would 

assume an animal could discriminate between salt water 

and fresh water or between things with sugar in it or 

the things that don't have sugar in it.  

 DR. HATSUKAMI:  So sometimes what happens is 

that you train an animal to identify, to discriminate 

cocaine, for example.  And so the animal can 

discriminate cocaine.  And cocaine is a known abused 

drug, and so what you would want to do is compare 

nicotine against cocaine.  Can an animal discriminate 

nicotine against cocaine?  

 What happens is that -- and Dr. Hoffman has 
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shown this -- is that animals cannot.  They perceive 

cocaine as being -- or nicotine as being cocaine.  So 

in some ways, that does demonstrate the abuse 

potential of a drug, because if you can't discriminate 

a specific drug against a drug that's known to have 

abuse potential, then that's an indication that it 

might have abuse potential.  

 DR. BURNS:  So the testing is not whether 

they can discriminate the drug from a carrier, like 

saline.  The issue is whether they can discriminate it 

from something else that's known as an addictive 

agent.  

 DR. HATSUKAMI:  Right.  

 DR. BURNS:  Okay.  I just didn't understand 

that.  

 DR. HATSUKAMI:  Yes.  Dr. Farone?  

 DR. FARONE:  Yes.  If we look at our list 

that we were -- the draft list of harmful and 

potentially harmful constituents in tobacco smoke or 

smokeless tobacco product, there is a column of 

"Addictive."  And under that column, you'll see the 

ones that we've been talking about.  
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 Anatabine, which is the -- down the first 

page, right after the anabasine -- which is not on the 

list that Allison talked about, is given the same 

reference from Hoffman in '97 and Dani in 2009.  So 

the issue is, do we include that on the list on the 

basis of that reference or is it just a criteria 

relative to the animal studies, the ones that were 

discussed by Allison?  

 I think that's a question I don't -- I think 

that's on the basis of a discrimination study.  I'm 

not quite sure what the basis of the anatabine 

reference is in Hoffman.  

 DR. HATSUKAMI:  Yes.  I'm sorry.  Dr. 

Lauterbach?  

 DR. LAUTERBACH:  Could someone please show 

me in that Hoffman paper, 1997, where there's any 

experimental evidence dealing with tobacco dependency 

or addictiveness?  

 DR. HATSUKAMI:  Anybody have a comment on 

that?  

 DR. O'CONNOR:  As far as I know, that's a 

review paper.  I believe it was in Chemical Research 

 
  

 



 68 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

and Toxicology.  But as far as I know, there's no 

original data in that paper.  But it's been a long 

time since I read it.  

 DR. LAUTERBACH:  But if you look at the 

references in that paper, you can't find anything 

other than a Senate hearing that references anything 

about experimental evidence for tobacco dependency 

or -- other than nicotine.  But in terms of these 

minor alkaloids or other things, the evidence in that 

Hoffman paper is not there.  And it's really improper 

to cite it as being indicative of tobacco dependency 

or addictiveness of compounds other than nicotine.  

The data just are not there.  They're not there in the 

footnote.  

 DR. HATSUKAMI:  I'm going to bring the 

committee back to my question.  And the reason why I 

think it's really important for us to come up with 

criteria is when we present this in front of TPSAC, we 

want to indicate to them the reason why we chose 

specific constituents.  So I'm going to come back to 

the criteria, and then we can talk about what are the 

constituents that meet those criteria.  Okay?   
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 So, as I said, what we have identified so 

far is the CNS activity.  I think animal 

discrimination should be considered a criteria.  

Discriminative stimulus studies should be a criteria, 

animal self-administration, human self-administration, 

and then drug liking studies.  

 So those are the criteria that I think we've 

identified so far to select constituents that have 

potential abuse liability.  So I just want to get 

agreement on that.  

 Yes, Dr. Heck?  

 DR. HECK:  Another possible criterion for 

discussion, if the quantities of the substance in 

question are broadly known in cigarette smoke, have 

been reported on some of these numerous analyses, and 

if those quantities are far, far less than the levels 

that seem active in some of these animal models, would 

the committee consider that those substances -- that 

the quantity of the substance might be another 

criterion to be considered?  

 DR. HATSUKAMI:  Dr. Farone?  

 DR. FARONE:  Yes.  With regard to that, the 

 
  

 



 70 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

quantity of the substance is an additional factor 

indicative of risk.  But I think the general criteria 

that Dorothy -- those seem to be the ones that we have 

in front of us that seem to be the ones that are 

normally accepted and used.  

 Then the next level would be, is there 

enough?  I think that's what you're leading to.  Is 

there enough to cause the effect?  And again, I bring 

up the fact that most of the studies are ingestion or 

injection studies.  They're not by inhalation.  So I 

don't know that, in some cases, we're going to know 

what "enough" is on the basis of the existing data.  

That may have to come later.  

 So we identify the substance.  It's 

measured. You know how much there is.  And then you 

determine whether or not that's enough.  

 DR. HATSUKAMI:  Dr. Burns?  

 DR. BURNS:  Help me again.  There were two 

that I thought Allison presented that I don't know 

whether they were on your list or not.  The first is 

the conditioned place preference, and the second was 

withdrawal.  And at least animal withdrawal, I think, 
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would be something, for those of us that don't live in 

this area, a very convincing demonstration.  

 DR. HATSUKAMI:  As far as withdrawal is 

concerned, I think that it can't stand alone because 

there are drugs that produce withdrawal, but don't 

necessarily result in abuse potential.  But withdrawal 

can certainly be part of the criteria.  

 DR. BURNS:  Well, I'm just running through 

the list that Allison presented and wanted to know 

sort of where they integrated into your list.  

 DR. HATSUKAMI:  I did not have conditioned 

place preference on the list.  That certainly is used 

for other drugs of abuse.  We certainly can add it to 

the list.  Are there any concerns about adding 

conditioned place preference?  

 [No response.] 

 DR. HATSUKAMI:  Allison, do you have any 

comments regarding that?  

 DR. HOFFMAN:  Place conditioning is 

definitely a first step, as long as a range of doses 

are used and a range of ages are used.  And you're 

going to get data relatively quickly, which you might 
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not get with the drug discrimination or self-

administration because the training takes a lot longer 

for the other two.  

 DR. HATSUKAMI:  All right.  So it's similar 

to animal discrimination studies, I believe.  It's an 

initial step, but it isn't sufficient to determine 

whether a product has potential for abuse in humans.  

 So let me just then repeat.  We have the CNS 

activity, animal discrimination study, conditioned 

place preference, animal self-administration, human 

self-administration, drug liking, and withdrawal.  Is 

that the criteria by which people feel comfortable 

choosing abuse liability constituents?  

 [No response.] 

 DR. HATSUKAMI:  All right.  Now that we have 

the criteria, now we can go back and select the 

constituents we believe to fit in those categories.  

And I think we've all agreed that nicotine fits in the 

category.  Nicotine does show CNS activity, animal 

discrimination, conditioned place preference, animal 

self-administration, human self-administration, drug 

liking, and withdrawal.  So that's definite.  
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 The next one is nornicotine.  And 

nornicotine appears to produce CNS activity, drug 

discrimination, and self-administration.  So that's a 

potential, it seems like, a potential harmful 

constituent.  Yes?  

 DR. FARONE:  Yes.  At least potential, 

because that's what we're -- this is for harmful and 

potentially harmful.  So that's at least potential.  

It doesn't pass every test because a lot of the tests 

haven't been run.  But where it has been studied, it 

fits the bill, I think.  

 DR. HATSUKAMI:  Yes.  Everybody in 

agreement? 

 Any disagreement?  

 [No response.] 

 DR. HATSUKAMI:  No?  All right.  So 

anabasine.  It has CNS activity, and it seems to have 

some drug discrimination in animals.  I would think of 

it as being potential, a potential constituent. 

 Any concerns?  Any disagreement?  

 [No response.] 

 DR. HATSUKAMI:  Okay.  Acetaldehyde.  No 
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consistent, I guess, CNS activity.  It does produce 

conditioned place preference.  It does maintain self-

administration.  So that seems to be potential.  Yes?  

 DR. BURNS:  I think it's useful to add in, 

at least for acetaldehyde, the criteria that there's 

evidence that it interacts to potentiate nicotine.  I 

think that's -- at least as I've seen people respond 

to this and as I have responded myself, that's a 

compelling piece of evidence.  

 DR. HATSUKAMI:  Okay.  So the interaction 

effect that increases self-administration in animals.  

 Now, the other one that was on the list was 

anabasine.  Oh, I'm sorry, anatabine.  And to date, it 

doesn't seem like there's any -- let's see what the 

data shows.  Anatabine, I don't think there was really 

any significant evidence that anatabine leads to any 

self-administration or any of these criteria.  So that 

is off the list?  Oh, I'm sorry.  Go ahead.  

 DR. FARONE:  Do we have the Dani reference?  

2009 Dani.  That was cited under addictive, and 

besides the Hoffman reference, which Dr. Lauterbach 

mentioned, there's another reference, Dani, et al.  
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 DR. HATSUKAMI:  Oh, Dani.  Yes.  We do not 

have the Dani reference, do we?   

 DR. TEMPLETON-SOMERS:  I don't think so.  

 DR. HATSUKAMI:  No.  We don't have that 

reference.  But it's under the -- would you like to 

get that reference?  

 DR. FARONE:  Well if that would change -- if 

that would provide evidence that this should be 

potentially.  From a structure-activity relationship, 

it makes sense.  But without any of the other data 

that we've established as criteria, then we'd have to 

put that maybe on a suspect list or something.  But if 

that paper had reference to any of the information 

that we've established as a criteria, then it could be 

a potential.  

 DR. HATSUKAMI:  Yes.  Let's go ahead and try 

to check that.  

 The other one was myosmine, didn't seem to 

meet the criteria. 

 Should we exclude that from the list? 

 Dr. Hecht?  

 DR. HECHT:  Are we going to go back and 
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review?  For these compounds such as myosmine, let's 

say we exclude it here.  Then we're going to take it 

off the list?  Because it may have other effects 

independent of what we're discussing now.  

 DR. HATSUKAMI:  You mean other effects 

related to other diseases?  

 DR. HECHT:  Well, for example, there's 

literature on myosmine that's showing that it can 

react with nitrite to give DNA alkylating agents.  So 

my question is if we take myosmine off the list now --  

 DR. HATSUKAMI:  This is for addiction, not 

for other --  

 DR. HECHT:  Yes.  I understand.  But --  

 DR. HATSUKAMI:  Not for the other -- it is 

on our list.  Myosmine is on our list.  

 DR. HECHT:  Yes.   

 DR. HATSUKAMI:  But this is specifically for 

addiction.  

 DR. HECHT:  I understand that.  My question 

is, are we then going to go back?  Let's say we take 

myosmine off the list because we don't see any 

activity connected with addiction.  Are we going to go 
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back and review those compounds that we took off the 

list to see whether they should be on the list because 

of any other effects?  That's all.  

 DR. HATSUKAMI:  It stays on the list for its 

other effects.  It's not going to be considered to be 

associated with addiction, that's all.  Does that make 

sense?  Okay.   

 Any other questions?  Yes, Dr. Heck?  

 DR. HECK:  I think, just to revisit the 

comment I made earlier, some consideration of the 

levels of these substances in smoke, I think, would 

give us a far more defensible and scientifically-based 

listing or delisting here.  This group or FDA 

subsequently is certainly empowered to add substances 

to this list as new data indicates, or even perhaps as 

our review of the existing literature is pursued in 

more depth.   

 So I don't think we -- I would feel better, 

personally, about having a list where we have a high 

confidence substantive listing of available studies 

justifying the list in one category or another, as 

opposed to trying to catch everything that might be 
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conceivably -- a particular animal study or other 

seems to have indicted.  We can always, with further 

review and further consideration, add substances later 

on.  

 DR. HATSUKAMI:  Dr. Farone?  

 DR. FARONE:  Yes.  I'm a little bit -- maybe 

it needs a little bit of clarification.  The objective 

is to determine things which we're going to look at to 

see what the levels are.  So if we base it on what's 

been reported as being the level, that's no guarantee 

that the level won't increase later, number one.  

 Number two, we really don't know the variety 

of the levels that exist.  We have reports.  We have 

data going back 60 years on a lot of these chemicals.  

We know they're there.  We don't know exactly under 

what protocols each one of those numbers was obtained 

and what it means in terms of what the humans were 

actually subject to.  

 So I think the issue of the levels is an 

important issue, obviously.  But I don't know that we 

can address that today, because no one, for example, 

can tell me what a "no effect" level is of any of 
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these things because it's population-dependent.  

There's a lot of issues surrounding it.  

 So the idea, as I understand it, of 

"potentially harmful" kind of covers that.  It's kind 

of a way of saying, well, we don't have all the 

information we need, but this one has the potential 

for being harmful, so we're going to track it and see 

whether or not it is harmful.  

 DR. HATSUKAMI:  That's exactly right, 

Dr. Farone, is that we're here to really identify 

harmful and potentially harmful constituents and not 

necessarily quantity.   

 DR. LAUTERBACH:  One of the things we need 

to be cognizant of is that if we put so many compounds 

on this list, it becomes regulations.  We're 

essentially going to wind up with not much being able 

to get done, because the testing capacity will not be 

there.  

 It seems to me it's critical that this 

committee and subcommittee, and eventually the TPSAC, 

puts some priorities on these things.  Which ones are 

most important?  Testing capacity is not infinite, and 
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putting all of these compounds on the list implies 

that it's infinite.   

 While it might be infinite at some places, 

it's certainly not infinite at a lot of other places.  

And certainly some of these compounds have much more 

of a hazard profile than others, and those are the 

ones that we need to focus on and put on the list.  

 DR. HATSUKAMI:  I think your point is well 

taken.  But our charge is not to determine the 

capabilities.  Our charge is really to just come up 

with a list of harmful and potentially harmful 

constituents at this point in time.  

 Dr. Djordjevic?  Mirjana?  

 DR. DJORDJEVIC:  In regard to myosmine and 

other minor alkaloids, they can be all determined in 

one round.  So I don't think that that's an analytical 

burden.   

 DR. HATSUKAMI:  Okay.  I want to go back to 

our constituent list, then.  Karen, can you repeat 

those for us, what we decided?  Just the ones that we 

identified to be on the list.  And that was the 

nicotine, the nornicotine, the anabasine, 
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acetaldehyde.  We're going to check on the anatabine 

looking at the Dani reference. 

 Is that right?  

 DR. TEMPLETON-SOMERS:  Patricia can say 

something.  

 DR. HATSUKAMI:  Patricia?  

 DR. RICHTER:  The Dani reference is a 

chapter, "The Pharmacology of Nicotine and Tobacco," 

chapter 12, in "Principles of Addiction Medicine."  So 

that is not an individual study looking at the minor 

tobacco alkaloids.  It's a chapter on multiple 

substances in the book, in "Principles of Addiction 

Medicine."  So I don't know if that clarifies 

anything.  

 But there was a request for the paper in the 

thought that it would provide some maybe 

methodological detail.  But that's not going to be 

found in this particular reference that's in the 

document, in the packet.  

 DR. HATSUKAMI:  Okay.  So basically, there's 

no reference to a -- in that review, there's no 

reference to a study that says anatabine was either 
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self-administered or -- nothing like that?  

 DR. RICHTER:  [Shakes head negatively.] 

 DR. HATSUKAMI:  Okay.  Dr. Farone?  

 DR. FARONE:  Yes.  Based on our criteria, 

then, that would be maybe on some suspect list.  But 

we can't put it on the list.  

 DR. HATSUKAMI:  Yes.  So we will omit 

anatabine.  Myosmine we omitted.  Yes, Dr. Watson?  

 DR. WATSON:  Dorothy, I've been looking 

here. It's sort of hard to look on my BlackBerry.  But 

screening the literature here on the synergistic 

effects of the minor alkaloids, I did come across a 

very interesting paper that talks about both anatabine 

and myosmine are synergistic in helping in these drug 

models of promoting nicotine-seeking behavior.  

 So there is at least a paper out there that 

says these two have been implicated in increased 

addiction.  

 DR. LAUTERBACH:  A cite on that, please?  

Could we have the citation?  

 DR. WATSON:  Sure.   

 DR. LAUTERBACH:  May you read it to us, 
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please?  

 DR. WATSON:  "The addition of five minor 

tobacco alkaloids increases nicotine-induced 

hyperactivity, sensitization, and intravenous self-

administration in rats."  And it's a 2009 publication 

in International Journal of Neuropsychopharmacology, 

November 12th, issue 10, page 1355 through -66.  

 DR. HATSUKAMI:  I guess my question -- it'll 

be nice to actually take a look at the article.  I 

didn't do that prior to this meeting.  But was that a 

cocktail of minor alkaloids and not -- I'm just 

thinking that that study might have been just a 

cocktail of minor alkaloids in combination with 

nicotine versus nicotine alone.  

 Rather than taking a look at what the 

contribution of myosmine plus nicotine is versus 

nicotine alone, anatabine plus -- I think it will be 

worth --  

 DR. WATSON:  Just scanning through the 

abstract here -- because that's all I can bring up on 

my little device -- they looked at several, and they 

only particularly singled out anatabine, cotinine, and 
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myosmine as the three that were important.  And it was 

a mixture of five different things.  

 DR. HATSUKAMI:  They did single out those 

constituents as being a significant contribution?  

 DR. WATSON:  Based on reading the abstract.  

I haven't read the entire article.  But there is some 

evidence out there that they have some synergistic 

effects.  

 DR. HATSUKAMI:  Yes, Dr. Farone?  

 DR. FARONE:  Well, I think this just goes to 

the point that -- we have some that are definite we 

want to recommend, and then we have others that are 

potential.  And then if they're not potential, there 

still is a value in the suspect ones because it allows 

either the full TPSAC committee or FDA to go back and 

review additional literature that we may not have come 

across as part of what we've done so far.  

 DR. HATSUKAMI:  So what I'm hearing is that 

we should add myosmine and anatabine to the list.  

They may not necessarily be reinforcing in and of 

itself, but they may have a synergistic effect with 

nicotine.  So is that the favor of the -- yes, and the 
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potential.  

 Yes, Dr. Burns?  

 DR. BURNS:  I think we do need to be 

careful. We have identified criteria by which we have 

evidence to include some things on the list.  The fact 

that we don't have evidence on other substances, but 

we are worried about them, I have some concern about 

that being a justification for our making a statement 

about them being likely to be of concern in the 

absence of data.  

 Therefore, that's why I suggested that third 

category of things where the absence of data is the 

absence of data.  And there is every reason to be 

concerned that these substances may act like other 

compounds that are very similar to them.   

 Therefore, we ought to recommend to the FDA 

that these are things that they need to keep track of 

and worry about, without putting them on a list of 

things that we have identified based on scientific 

criteria as being specifically hazardous or likely 

hazardous.  

 DR. HATSUKAMI:  Makes sense. 
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 Yes, Rich?  

 DR. O'CONNOR:  Yes.  I just wanted to second 

Dr. Burns, that we probably should rely on the primary 

animal mechanistic data for including something as 

addictive, potentially addictive, in that sense, 

because it also has a nice parallel with how we got 

the lists for the other toxicants.  And so it's 

intellectually consistent.  

 But I agree we probably should have a 

category or a recommendation that other compounds such 

as the minor alkaloids be studied in relation to their 

co-administration with nicotine, because that's 

probably the primary concern here rather than their 

effects, per se.  

 DR. HATSUKAMI:  That sounds good. 

 Any objections to that?  

 [No response.] 

 DR. HATSUKAMI:  And so on the third category 

list, then, we're thinking of adding the myosmine, 

anatabine, and are we thinking of ammonia, adding that 

to the list, too?  Okay.  Any objections?  

 DR. LAUTERBACH:  What does ammonia do as far 
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as addiction?  

 DR. FARONE:  Well, free-base.  Okay?  And it 

makes it transmit faster into the lung, which is the 

category of synergy.  So I don't think we can take it 

off.  There's a lot of literature that indicates that 

this transmits.  For example, in smokeless tobacco, 

there's no question about it whatsoever.  

 DR. HATSUKAMI:  Yes, Dr. Lauterbach?  

 DR. LAUTERBACH:  I believe, Dr. Farone, the 

literature that you're citing has been shown to be 

wrong.  

 DR. HATSUKAMI:  Dr. Farone?  

 DR. FARONE:  Well, I don't want to get into 

a scientific debate here.  But the effect of free-base 

in alkaloids has been known for a long time.  And so 

it's -- we're not putting this on the list, as I 

understand it, of things which we know.  We're putting 

this on the list of things which need to be studied, 

which are suspect.  

 DR. HATSUKAMI:  Any other discussion?  

 [No response.] 

 DR. HATSUKAMI:  Okay.  I think we have our 
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list and the criteria.  So I think we should go ahead 

and take a break, unless there's any other comments.   

 [No response.] 

 DR. HATSUKAMI:  Okay.  I need to read 

something before we take our break.   

 We will now take a short 15-minute break.  

Committee members and consultants, please remember 

that there should be no discussion of the meeting 

topic during the break amongst yourselves or with any 

member of the audience.  So we'll resume in about 15 

minutes, which would make it about 10:20, I think.  

 [Whereupon, a recess was taken.] 

 DR. HATSUKAMI:  Next on our agenda is to 

review the criteria for the harmful and potentially 

harmful constituents.  And so the criteria -- I hope 

you can see that.  Those are the criteria by which we 

chose our harmful and potentially harmful 

constituents. And I just want to review them to make 

sure that the subcommittee is comfortable, with these 

criteria.  

 We did choose the IARC criteria, as 

described by Dr. Husten.  Some of the constituents 
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were identified by the EPA, or the Agency for Toxic 

Substances and Disease Registry, or the California 

EPA. One of the constituents, it was coumarin, was 

identified because it was banned in foods.   

 We did go through the criteria for abuse 

liability this morning.  And then some of the 

constituents were based on several published peer-

reviewed studies that suggested either cardiac or 

respiratory toxicity.   

 So I want a little bit of discussion on 

these criteria, whether people feel comfortable with 

how we had chosen the constituents.  And if there's 

any discussion or concerns about any of the criteria, 

I'd like you to raise them right now.  Any concerns?  

Yes, Dr. Hecht?  

 DR. FARONE:  I don't have a concern -- oh, 

sorry. 

 Go ahead, Steve.  

 DR. HECHT:  Dr. Burns and others suggested 

another list of compounds that we might worry about in 

the future.  So should we go back through all the 

deliberations from the last meeting, for example, on 
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all the other compounds, and see if there are others 

that should go on that list?   

 Just take one example.  We've got about 10 

or 15 polycyclic aromatic hydrocarbons that IARC has 

reviewed, but there may be another 200 or so they 

haven't reviewed. 

 So do they go on the Burns list?  

 DR. BURNS:  Let me object to the 

characterization of the list.  

 [Laughter.] 

 DR. HATSUKAMI:  How does the committee feel 

about going back and identifying suspect constituents? 

Yes, Dr. Farone?  

 DR. FARONE:  Yes.  Well, I didn't -- we have 

a specific charge, and I think we probably ought to 

stick with that.  But the idea of a suspect list is 

for future work.  And I think it's very important that 

we think about those things.   

 I just think that it may be beyond what 

we've been asked to do right here because we've been 

asked to come up with two lists, harmful and 

potentially harmful.  And the list of suspect, where 
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there's a lot of scientific reason to believe, but not 

enough information to categorize it in one of those 

two, I think we might want to leave for the end, or a 

suggestion to FDA that they have another little group 

like this to identify some of those, because I think 

we're going to have a tough time getting through 

everything that we were supposed to do for this in the 

time frame.   

 I have a question, if I may put it in the 

same thing.  The evidence for potential abuse 

liability, we can now expand that into the criteria 

that you identified before the break.  And is that 

worth making a new list like this and putting it on 

there; so that by the end of today, we have it fully 

fleshed out?  

 DR. HATSUKAMI:  Yes. 

 Any other comments or questions?  Dr. Burns?  

 DR. BURNS:  Yes.  To respond a bit directly 

to Steve's concern, I think there's a distinction 

between looking at carcinogenicity and particularly 

respiratory toxicity, where a number of other agencies 

have acted already responsibly to try to survey that 
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arena and identify those compounds that are of great 

concern, and to examine the literature on them.  

 I think that's a different consideration 

from what we had to do with abuse potential, where we 

had to develop the criteria ourselves at the meeting 

with guidance, certainly.   

 But we had to adopt those criteria, not 

quite de novo, but certainly without a prior agency 

that has already specified exactly what they are and 

how they should apply, and in the context of other 

nicotine alkaloids, where there are good reasons to be 

concerned from structure and various other kinds of 

considerations, but where there simply is no data one 

way or the other.  

 I think the concern I had was -- and it 

certainly applies to some of the others -- is that we 

need to make clear that the absence of being on the 

list is not a clean bill of health, but rather, 

simply, a statement that there wasn't data sufficient 

available to the committee to include them on the list 

at this point in time.  

 In that setting, I think it's a little 
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different to think about carcinogens, where several 

groups have really worked hard at identifying the 

range of compounds from the addiction potential, where 

we're struggling to identify what criteria would 

actually be used to make that designation.  

 DR. HATSUKAMI:  Okay.  I think that those 

are good points.  And I think that what we should do, 

then, is to just stick with harmful and potentially 

harmful constituents that we have identified thus far.  

If there are any objections to any of these 

constituents or if we feel compelled to add more 

constituents on it, I think that that would be up for 

discussion.  

 So let me just make sure, first, that we are 

comfortable with the criteria that we have selected to 

choose our constituents.  And if we are, then I think 

we should go ahead and proceed to the next question, 

which is to take a look at our list.  So any 

disagreement with the criteria?  Yes, Dr. Lauterbach?  

 DR. LAUTERBACH:  You're talking about this 

list here?  

 DR. HATSUKAMI:  Yes.  The one that we got on 
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our form, yes.  But we're talking about the criteria 

right now.  

 DR. LAUTERBACH:  Criteria.  Okay.   

 DR. HATSUKAMI:  Yes.  Any objections to the 

criteria?  

 [No response.] 

 DR. HATSUKAMI:  Okay.  If not, then we have 

approved the criteria, and then we'll move on to the 

next question, which is the list that we've developed, 

whether we're comfortable with this list, whether we 

approve the list, whether we want to add anything or 

take any out of the list.  So let me open the 

committee for discussion.  

 Yes, Dr. Burns?  

 DR. BURNS:  Maybe just it's procedural, but 

given the process we've gone through, it probably 

would make more sense to list the references that Dr. 

Hoffman provided in her presentation this morning 

rather than the ones that are currently listed under 

addiction, since those are the ones we'll really use 

to make the assessment.  

 DR. HATSUKAMI:  That's a good point. 
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 Any other discussions on the list?  

 [No response.] 

 DR. HATSUKAMI:  Okay.  One of the questions 

I had, and I don't know if we're just kind of 

repeating what we talked about before, was that some 

of the constituents that were listed under Health 

Canada are not in our list.  And I just wanted to make 

sure that people are, first, aware of that, and also 

whether we should revisit those constituents.  

 So, for example, what was listed under 

Health Canada was the 3-aminobiphenyl -- I can't read 

my writing -- yes, 3-aminobiphenyl, which we do not 

list on our list. 

 Do people feel comfortable with excluding 

that?  

 DR. HECHT:  I think that 3-aminobiphenyl is 

like 1-aminonaphthalene.  And maybe we're a little 

inconsistent in listing 1-aminonaphthalene, but not 3-

aminobiphenyl.  I think it should either be both of 

them or neither one.  They're both closely related to 

compounds that are human carcinogens, although they're 

not considered to be carcinogenic themselves.  Maybe 
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they haven't been tested enough.  And they're found in 

the same analysis.  

 DR. HATSUKAMI:  Dr. Farone --  

 DR. HECHT:  Again, it goes back to the 

criteria, I guess.  

 DR. HATSUKAMI:  Right. 

 Dr. Farone?  

 DR. FARONE:  Yes.  Well, on the list here, 

the reason why the 1-aminonaphthalene or the 4-

aminobiphenyl -- these are on there because they're 

associated with some list.  So is the 3-aminobiphenyl 

that Health Canada lists -- does it have a reference 

to any of the sources that we have indicated that 

we're relying on?  I think that's another way of 

asking Steve's question.  

 DR. HATSUKAMI:  Yes.  That's a good 

question. I would imagine that it's on the Hoffman 

list, but I'm not 100 percent certain on that -- about 

that.   

 DR. FARONE:  For example, we have 4-

aminobiphenyl on our list, and it's IARC 1, NTP, KAC.  

So I just don't know.  We probably didn't put it on 
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there because we didn't find a reference to it on one 

of the other lists.  That's probably why it's not 

there.  

 DR. HATSUKAMI:  Dr. Hecht?  

 DR. HECHT:  Well, if you look at the 

literature, there's a ton of studies on 4-

aminobiphenyl hemoglobin adducts in humans, including 

smokers, where it's elevated.  And in a large number 

of those studies, you also see 3-aminobiphenyl 

hemoglobin adducts elevated in smokers compared to 

nonsmokers.  So guilt by association, whatever you 

say.   

 This gets into -- 3-aminobiphenyl doesn't 

happen to have been evaluated by any of these bodies 

that we're depending on, but still it's closely 

related to compounds that have been.  So this goes 

back to the question I was asking before.  Are we 

going to include those things or not?   

 I guess if our criteria strictly are it has 

to have been evaluated by IARC or one of these other 

groups, then we've got to take it off.   

 DR. HATSUKAMI:  So based on our criteria, 
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then, the 3-aminobiphenyl should be taken off.  But 

the -- or not included.  Yes.   

 I'm just going to go through the 

constituents that we did not include.  I just want to 

make certain, because I just want to ensure that if 

someone from the TPSAC committee says, "Well, it was 

included in the Health Canada list; why didn't you 

folks include it," I just want to make sure that we 

have a rationale for that, if that's okay.  

 So glycol is another one that we had left 

off. 

 Yes, go ahead, Dr. Lauterbach.  

 DR. LAUTERBACH:  Which glycol did you say?  

 DR. HATSUKAMI:  Which glycol?  

 DR. LAUTERBACH:  Did you say glycerol or --  

 DR. HATSUKAMI:  Glycol.  Glycol.  I'm sorry, 

Glycerol.  Yes, you're right.  I misread that.  

Glycerol.  Sorry about that.  

 Yes, Dr. Farone?  

 DR. FARONE:  We don't know why they included 

it.  But it's not on any of the lists, I think, that 

we referred to.  And from an inhalation point of view, 
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even, it's probably -- so their list may have been 

based more -- I don't know exactly, but may have been 

based more on some kind of oxidation/ 

combustion/pyrolysis product of the material. 

 If you look back in some of the older 

literature, you'll find glucose listed.  And really 

what that's based on is the oxidation products of 

glucose and not glucose, per se.  So I don't know that 

we can include something that we don't have a specific 

reference for.  

 DR. HATSUKAMI:  All right.   

 DR. HECK:  Madam Chairman?  

 DR. HATSUKAMI:  Yes, Dr. Heck?  

 DR. HECK:  I am recalling our discussion, I 

think, from the last meeting.  I think on the 

Brazilian list, in particular, we had a number of 

ingredients listed.  And I think we wisely had 

discussed that in agreeance reporting provisions of 

the FDA rule here are extensive and brand-specific and 

quantitative.  And wrapped into that is judgments and 

other regulatory venues of the safety of those 

ingredients.  
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 So I think we wisely had chosen to set those 

aside from this list, which brings me to my question.  

I notice that eugenol is still listed here.  Was there 

a reason why that -- that's clove oil, for anyone who 

doesn't know.  And we've seen the clove products, 

characterizing products, banned here in the U.S.  Is 

there a reason why eugenol is still on this list?  And 

should it be deleted and set aside with all the other 

ingredients?  

 DR. HATSUKAMI:  Yes, Dr. Farone?  

 DR. FARONE:  It's listed here as being a 

respiratory toxicant, which is why it's on the list, 

not because --  

 DR. HECK:  But is it a leaf or a tobacco 

smoke constituent independent of its use, at least in 

some quarters, as a characterizing flavor?  I'm not 

aware that it's present in smoke or tobacco.  I don't 

know if anyone else is.  

 DR. FARONE:  Well, it's present in some of 

the mint flavors and in menthol.  It's present in some 

of the additives that are used.  Correct?  That's --  

 DR. HECK:  But the additives are, again, 
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reported to FDA completely.  And the characterizing 

additives -- as clove, eugenol is banned.  So 

manufacturers and importers would be reporting their 

ingredients used to FDA.   

 So I'm just thinking it seems a little 

inappropriate to have it on this list of tobacco and 

smoke constituents.  We had made the similar judgment 

with the humectants and things like that that are 

fully reported and disclosed to FDA.  

 DR. HATSUKAMI:  Yes, Dr. Farone?  

 DR. FARONE:  Well, there's a difference 

between reporting it and finding it in smoke.  So 

somebody says they put mint on, and I don't know 

whether the mint is -- I don't know the level of what 

the reporting that is required.   

 In other words, if one just says they did 

it, used mint oil, and so there would have to be some 

criteria -- our job, as I understand it, is to look 

for things that have been found in smoke before, of 

which eugenol is one thing that has been found there -

- not part of the tobacco, necessarily, but based on 

its additive -- and then determine whether it should 
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be on this list.  Because it's a respiratory toxicant, 

that's how it got on here.  So I guess I'm a little 

confused.  

 DR. HECK:  Well, I don't doubt that -- not 

everything -- close to everything has toxicity at some 

level.  I don't know that eugenol is known prominently 

as a respiratory toxicant.  And again, its presence in 

tobacco products would be by virtue of use as an added 

ingredient, which is reported by the provisions of 

law.  

 So I'm just wondering if we -- we should 

have some consistency, I think.  And if we're setting 

ingredients aside from this forum, eugenol should 

probably go with that.  

 DR. HATSUKAMI:  Let me go to Dr. Watson and 

then back to you, Dr. Farone.  

 DR. WATSON:  Eugenol is found in a variety 

of different bidi cigarettes and found several times 

in foreign cigarettes, I don't think very much in 

domestic cigarettes, also in cigars.  Unlike the 

kreteks, which is added from the clove bud, it 

actually appears to be added as an essential oil, or 
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I'm not sure how they add it.  But you see its 

presence without the presence of the clove bud.  

 DR. HECK:  Yes.  And certainly if FDA had an 

objection to that, that would be manifested through 

the ingredients reporting process for imported 

products, as well as domestic ones.  So I'm just kind 

of thinking that's taken care of, possibly, by that 

element of the regulatory authority.  

 DR. HATSUKAMI:  Dr. Farone?  

 DR. FARONE:  Yes.  I'm still a little bit 

questioning that, because the fact that you report 

that you put an ingredient in it, in a tobacco, 

doesn't tell you how much is in the smoke.  And I 

think the purpose of what we're doing here is to 

determine how much is in the smoke.  So one could 

report an ingredient, and it still doesn't inform you 

as to the level that's in the smoke.   

 So I think they're two different things.  

The fact that many of these things may be reported to 

the government as what ingredients are added, how much 

of that is combusted, how much is pyrolyzed, and how 

much ends up in the smoke?  I don't think also that 
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list covers -- maybe I'm wrong -- tells you how much 

is put in per cigarette, per brand, and the rest of 

it.  

 DR. HECK:  It does.  There's complete 

quantitative disclosure, brand-specific 

quantitatively, yes.  

 DR. FARONE:  In the smoke?  

 DR. HECK:  No.  It's what's added by the 

manufacturer.  

 DR. HATSUKAMI:  Dr. Lauterbach?  

 DR. LAUTERBACH:  Well, just one thing here.  

We presume that when the FDA is getting these lists of 

ingredients, they're going to have the expertise to 

determine likely transfer to smoke and how much.  So 

this can't be taken in isolation.  We presume that the 

regulators will regulate from the list and make 

educated guesses and ask the manufacturers questions 

if they don't understand the additives.   

 We can't look for everything.  If we're 

going to go in and do a quantitative analysis of 

4,000-plus compounds in mainstream cigarette smoke, we 

don't need this committee.  We just say analyze for 
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everything.  

 DR. HECK:  My thought was there just would 

be some duplication of effort on FDA's part.  If this 

committee does consider that the ingredients issue is 

appropriately -- or not adequately covered by the 

ingredients reporting provisions and the subsequent 

activities of that office, yes.  We could extend into 

that later on.  But it seems to me we're going to put 

an extra burden on FDA by looking at ingredients in 

multiple ways at this point.  

 DR. HATSUKAMI:  What is the committee's 

decision, then, for eugenol?  It appears that, 

according to our criteria, eugenol should be on the 

list.  Right?  And so to me, my opinion is that it 

should remain on the list since it is a potentially 

harmful constituent.   

 DR. HECHT:  It's not a constituent.  It's an 

additive.  

 DR. HATSUKAMI:  Yes.  Additive.   

 DR. HECHT:  If we're going to do additives, 

we've got another thousand compounds to look at.  

 DR. HATSUKAMI:  So do you want to --  
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 DR. HECHT:  It's not a constituent.  

 DR. HATSUKAMI:  Yes.  Dr. Burns?  

 DR. BURNS:  Well, I've been struggling to 

think this through, and I'm not quite sure I'm there 

yet.  But I think it would be helpful to try and do 

it. If the criteria we're using is things that have 

been identified in smoke for which there is reasonable 

evidence of toxicity and which are investigated 

because of the potential human toxicity, eugenol 

clearly would make that list.  

 The question is whether, having made that 

list, it should be taken off, because compounds that 

are additives that appear in the smoke unchanged as an 

additive are not the purview of this particular 

review. And so perhaps we need a little bit of 

clarification from Corinne, if she's around, on 

whether the purview of this review excludes those 

compounds that are transferred directly unchanged from 

an additive to the smoke.  

 DR. HATSUKAMI:  Dr. Jones?  

 DR. JONES:  Yes.  We reminded you earlier 

this morning about the charge to the committee is to 
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address harmful and potentially harmful constituents 

in tobacco products, including smoke constituents.   

 If we can go back to the last meeting, where 

Dr. Husten also provided some clarification that for 

the purpose of this meeting, we're discussing harmful 

and potentially harmful constituents as "any chemical 

or chemical compound in a tobacco product or smoke 

that is or is potentially inhaled, ingested, or 

absorbed into the body, and that causes or has the 

potential to cause direct or indirect harm to users or 

non-users of tobacco products."  

 So there's nothing there to indicate the 

source of the constituent, whether it originates from 

something in leaf tobacco or from an additive that's 

used in the manufacturing process.  

 DR. BURNS:  Well, given that, I would think 

that we're then obligated to include it because there 

is a quite reasonable body of evidence that, inhaled, 

it's toxic.  And it's clearly been found to be 

present. And I think that does distinguish it somewhat 

from most of the additives that are present in 

cigarettes where there's not a good -- for many of 
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them, there's not a good body of evidence for their 

presence in smoke, unchanged, being toxic as opposed 

to creating changes in the smoke that create toxicity 

through acetaldehydes or various other products of 

combustion.  

 DR. HATSUKAMI:  Dr. Hecht?  

 DR. HECHT:  There's a series of papers in 

Food and Chemical Toxicology by Baker and colleagues 

where they looked at over 400 additives.  And they 

pyrolyzed every one of them and then analyzed them for 

many of the compounds we're talking about.  And if 

we're going to include these additives, then I think 

we have to look at those papers and look at the list 

of 400 compounds and see if there's anything we should 

be including.  

 DR. BURNS:  I'm not sure that's our charge.  

I think our charge is to look at things that are 

present in the smoke that are toxic as they're present 

in the smoke, rather than looking at things that are 

the precursors of those substances that would be 

toxic. For example, certainly with the benzpyrenes, 

almost anything that burns is going to generate 
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benzpyrenes.  And so we'd be in a very difficult -- 

we'd have to list every constituent.  

 So my understanding of the charge is really 

to identify things that, as they exist, have toxicity 

rather than things that could become toxic as they're 

changed through the process of burning a cigarette.  

 DR. HECHT:  Right.  But we still have to 

look at that list of compounds, because all of those 

compounds are transferred, to some extent, into the 

smoke.  So if they're added, they're in the smoke.  

 DR. HATSUKAMI:  And so these are compounds 

that are added to tobacco?  Does that article --  

 DR. BURNS:  But very few of those compounds 

have a body of literature that establishes them as 

toxic directly as formed.  And in order to be 

consistent, certainly, if there are compounds that are 

added where there is a substantial body of literature 

that identifies them as having primary toxicity, 

unchanged, that is, not that they generate things that 

are toxic, then certainly they should be included. 

 But I'm not aware -- there's some data on 

menthol which we've decided to leave to the parent 
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committee to think about, for very good reasons.  

There's some data on eugenol.  I'm not aware of lots 

of  

other additives that have been identified where there 

is a large body or a substantial body of toxicity data 

for the additive as it's present in smoke unchanged.  

 DR. HECHT:  Probably not.  But still I think 

that we ought to get out that list and look at it and 

make sure that there's nothing on there that meets 

some of the criteria we're talking about.  

 DR. HATSUKAMI:  Dr. Farone?  

 DR. HECHT:  Maybe we don't have to do that.  

But I think FDA can do that.  

 DR. FARONE:  Yes.  I think the criteria 

we've been working against are fairly clear.  It has 

to be in the smoke or in the tobacco, and it doesn't 

matter where it comes from, and then it has to meet 

one of our other criteria.  So if it's been found in 

smoke, or if it's been found in tobacco and is toxic 

in and of itself when it has been found, and meets all 

our criteria, then it is a constituent that goes on 

the list.  
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 So we may want to take a look at this paper. 

But I think we've been fairly clear on how the things 

that are on our list got there.  And if there is 

something that is on that list that is toxic that 

meets one of our other criteria that we haven't taken 

into account, it may be good to take a look at that.  

But I think I'm comfortable with understanding 

everything that's on the list, how it got there.  

 DR. HATSUKAMI:  Dr. Heck?  

 DR. HECK:  Yes.  I think Dr. Burns' 

recollection, and Dr. Hecht's, of the ingredients 

literature are generally correct.  There are, in fact, 

at least half a dozen papers of the size that Dr. 

Hecht recalled comprising inhalation and other 

assessments of hundreds upon hundreds of ingredients.  

That is quite a vast literature.   

 There are a number of other studies of 

individual ingredients in different assays -- 

tumorigenesis assays, inhalation studies, genetic tox 

assays -- that it's an entire freestanding literature 

in itself.  And I would suggest that many of those 

have been conducted in fairly recent history.   
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 But the ingredients disclosure that's being 

received by FDA now will provide the agency with an 

updated picture of the current ingredients used, and, 

also, what has been lacking in the past, a precise 

idea of the levels of those ingredients' presence in 

the product.   

 So I think that, again, with the idea in 

mind that -- I didn't mean to get caught up on the 

eugenol here, but it seemed to be the only one of the 

ingredients that hadn't been trimmed from this list -- 

with the idea that, to eliminate duplication of 

effort, the ingredients group at the FDA would receive 

this information in current form on contemporary 

products, and with all the supporting safety risk 

information that's available, and that's considerable.  

 It might be the most efficient way to do 

that, as opposed to trying to weave them into the 

tobacco and smoke list here.   

 DR. HATSUKAMI:  Ms. Jinot?  

 MS. JINOT:  Yes.  While we're looking at 

eugenol, I was just wondering, we have it listed only 

as a respiratory toxicant.  And I don't know those 
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papers, but it's listed for both tobacco smoke and for 

smokeless tobacco.  So I don't know if we have a 

concern for respiratory effects from the smokeless 

tobacco.  

 DR. BURNS:  I think it's listed for 

smokeless tobacco because it's present, not because of 

the independent toxicity there.  At least that would 

be my understanding, that it's been found to be 

present in smokeless tobacco.  

 MS. JINOT:  Right.  But would it be toxic in 

smokeless tobacco if it's a respiratory toxicant?  

Like maybe it doesn't have to be listed for smokeless.  

 DR. BURNS:  My understanding of the 

literature is not complete.  But my understanding is 

that it's an inhalational toxicity rather than a 

systemic one; and therefore, unless you aspirated the 

smokeless tobacco in the saliva, that it would not be 

expected to have a respiratory effect.  It clearly has 

an effect similar to menthol in the mucosa, the oral 

mucosa.  

 DR. HATSUKAMI:  So the recommendation is to 

take the smokeless tobacco off, that column that says 
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"respiratory toxicity?"  

 MS. JINOT:  Yes.   

 DR. HATSUKAMI:  Okay.  Let's go ahead and do 

that.  

 DR. BURNS:  And, Dorothy, let me make a 

suggestion, a process suggestion, that may resolve 

Steve's concern and some of my concerns, which is that 

we would ask, as a recommendation, that any substance 

listed in the additives provided by the manufacturers 

that meets the criteria that we have outlined for 

being on an IARC list, being on the EPA list, being on 

the other group list, should be included in the list 

of potentially harmful substances that we've 

identified. 

 To the extent that those compounds are 

recognized as not being toxic, that won't be a 

problem.  To the extent that they are on some of the 

lists that we've identified as being important reasons 

why we put them on the smoke list, then they would 

make the list, and we would be consistent with the 

process that we have adopted.  

 DR. HATSUKAMI:  How does the committee -- 
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are they favorable towards that approach?  

 DR. HECK:  Yes.  I think that's reasonable.  

 DR. HATSUKAMI:  Yes, Dr. Lauterbach?  

 DR. LAUTERBACH:  I have one other question 

on this list.  I know we went over the As, but I am 

having a hard time getting around this definition of 

ammonium salts.  How do I go in and I find an ammonium 

salt in moist snuff?  I can find ammonium ion.  I can 

find chloride ion.  But I can't find ammonium salt.  

 Sometimes in certain tobacco, natural 

tobacco and stems, you can see crystals of calcium 

oxalate.  But how do I find crystals of ammonium salts 

to pick out and analyze?  

 DR. HATSUKAMI:  Dr. Hecht?  

 DR. HECHT:  Ammonia, none.  

 DR. HATSUKAMI:  Ammonia, none.  

 DR. LAUTERBACH:  Could we make that change?  

 DR. HATSUKAMI:  Okay.  Any more discussion 

in terms of the list?  I don't want to go through the 

list of names individually.  So unless someone has any 

objections to that -- no additions? 

 Yes, Mirjana?  
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 DR. DJORDJEVIC:  When we've been looking at 

IARC list on smokeless tobacco, and we decided to put 

NNAL as one of carcinogens although IARC didn't 

evaluate carcinogenicity and there is no group 

assigned to NNAL, we have in the group of nitrosamino 

acids three acids which didn't land on our list.   

 So we either use the same criteria for NNAL 

and take it out, or we put those three nitrosamino 

acids on the list if we put NNAL.  So that's something 

to decide. 

 DR. HATSUKAMI:  Okay.  What's the opinion of 

the committee?  So basically, NNAL was not put on the 

IARC list.  

 DR. DJORDJEVIC:  NNAL is on the IARC list, 

but it was not evaluated for carcinogenicity.  But so 

there are three nitrosamino acids, like 

methylnitrosamino propionic acid, butyric acid, and 

nitroso-azetidine-carboxylic acid.  So we either have 

those three acids on if we have NNAL, or if we don't 

have these acids on, then we should also have NNAL 

off. So that's something to decide.  

 DR. BURNS:  Can I ask a clarifying question? 
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Because I'm lost a bit here.  Is NNAL a carcinogen in 

its own right, or is it a carcinogen because it's a 

marker for NNK?  

 DR. HECHT:  It's carcinogenic in its own 

right.  But it hasn't been evaluated by IARC, and the 

nitrosamino acids that were just mentioned haven't 

been evaluated either.  So if our criteria is that it 

has to have been evaluated by IARC, then we should 

take NNAL off.  

 DR. HATSUKAMI:  I think, in our criteria, we 

said that there are several publications that would 

support that being on the list.  And so I guess it's 

really up to the committee whether they think it needs 

to be on the IARC list or the EPA list or some of the 

other organizations, or whether we can just have a 

couple of articles supporting that it's beyond the --  

 DR. HECHT:  Well, if we put it on the list, 

then we have to go and review the nitrosamino acids.  

And then comes a question of the other polycyclic 

aromatic hydrocarbons that haven't been reviewed by 

IARC, and probably a number of aromatic amines that 

haven't been reviewed by IARC.   
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 We are not capable of doing those reviews in 

this committee, so I think Mirjana is right.  If we're 

going to be consistent, we have to stick to our 

criteria.  

 DR. HATSUKAMI:  So the criteria being it 

should be taken off the list.  And maybe one of the 

things that we should revisit, then, is the criteria 

that we had that said that it could be supported by 

several publications without necessarily being on the 

list from IARC or the EPA or whatever.   

 So we need to revisit that.  Right?  Because 

there are certainly several constituents that are not 

endorsed by IARC or the EPA or some of the other 

agencies that are just supported by articles.  

 DR. BURNS:  As a matter of process or 

authority, clearly the committee has the authority to 

review literature and make a decision on it.  The 

issue is whether or not we want to exercise that 

authority globally, fairly across all the different 

potential compounds that haven't been evaluated, or 

simply in instances where there's something perhaps 

uniquely added by review of a given compound that 
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would be helpful.   

 I'm not sure that NNAL, given the fact that 

we've got several other of the nitrosamines that are 

going to say on the list, would meet a criteria that 

would justify a separate review.  But if you had some 

compounds, for example, that were cardiac toxins, 

where we have a very limited ability to assess that, 

then it might be a useful exercise of our time to 

consider those issues.   

 But we have the authority.  It's just a 

question of whether we want to spend a period of time 

on a given compound.  And then, if we're going to do 

that, do we want to insist that that has to be done 

for every compound where there might be some data that 

could be reviewed?  And Steve's absolutely right.  We 

have neither the expertise nor the time to conduct 

that kind of universal review.  

 DR. HATSUKAMI:  Right.  So Dr. Farone and 

then Dr. Hecht.  

 DR. FARONE:  Yes.  Well, on our criteria for 

the last one, we had some constituents added on the 

basis of several published peer-reviewed studies 
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suggesting cardiac or respiratory toxicity.  And I 

think that also applies to what we did on 

carcinogenicity.  

 DR. HATSUKAMI:  Right.  

 DR. FARONE:  If there's evidence that the 

subcommittee thinks is good, we should not take it 

off, because that indicates that it's potentially 

harmful.  By the same token, it doesn't necessarily 

rise to the level of something that has been evaluated 

by IARC.  But I think our charge is to put as many of 

the potentially harmful things on there for which 

there is ample, good, scientific, peer-reviewed 

evidence that it is toxic.  

 So I would not like to take it off just to 

be consistent.  Consistency sometimes is an argument 

that -- if we think it's carcinogenic, we should leave 

it on.  If there's some other ones that have an equal 

amount of literature saying they're carcinogenic that 

aren't on here, then maybe we should look at those.  

 But I think, at this point, our job is to 

recommend to the full committee, and we ought to err 

on the side of conservative nature, what they should 
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think about in terms of making the final selection.  

 DR. HATSUKAMI:  Dr. Hecht?  Any comment?  

 DR. HECHT:  I don't know.  NNAL is very 

similar to NNK, so -- NNK is on there.  Really, NNAL 

should be on there.  But if we want to stick strictly 

to our criteria, then it should be off.   

 I think we have to keep our ultimate goal in 

mind, and that is to decrease the toxicity of these 

products.  And from that point of view, I don't think 

it really matters whether we list NNAL or not, because 

if you decrease NNK, you're going to decrease NNAL.  

 DR. HATSUKAMI:  So the question is whether 

to take it off.  Obviously, in the peer-reviewed 

journal, which is one of our criteria, it was 

considered to be potentially harmful or harmful.  And 

so according to that criteria, NNAL should remain on 

the list.   

 DR. DJORDJEVIC:  So the three amino acids, 

because, for instance, in adduct studies, nitrosamino 

propionic acid produces as many adducts as NNK, given 

the concentration, because nitrosamino propionic acid 

is present in 10 times higher quantity than NNK and 
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produces 10 times less adducts as NNK.  So the 

quantity versus the adducts puts them on an equal 

level, at least in smokeless tobacco.  We are talking 

about smokeless tobacco.  

 So this is a potentially harmful class of 

constituents.  And that's our charge, to identify not 

only harmful, but those which are potentially harmful. 

And they contribute to the overall effect.  

 DR. HATSUKAMI:  So I guess the question 

that's on the table is whether to include those on the 

list or not. 

 Yes, Dr. Farone?  

 DR. FARONE:  Yes.  I think we ought to.  To 

be consistent with everything we've said the other 

way, if consistency matters.  But the point is, Dr. 

Hecht just made a very excellent point.  The job is to 

identify things which can cause problems.   

 These obviously are things in the peer-

reviewed literature that can cause problems, and this 

list that we started off with we know is going to have 

additions to it over the next months and years and as 

time goes on.  So this is the first set of additions 
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that have occurred in the shortest time.  

 DR. HATSUKAMI:  So I guess the consensus, 

then, would be to add those three constituents to the 

list.  Any objections to that?  

 DR. HECHT:  I object.  

 DR. HATSUKAMI:  You object?  Okay.   

 DR. HECHT:  Yes.  Because I think you're 

opening a Pandora's box.  Okay?  Where do we stop?  

How about all the other aromatic amines and 

polycyclics that haven't been evaluated by IARC?  Are 

we going to add those?  Go back to your 3-

aminobiphenyl.  I think we're -- we have to have 

criteria, and that was the first job.  Right?  To list 

the criteria.  

 DR. HATSUKAMI:  Right.  

 DR. HECHT:  So we listed the criteria.  So 

if we're going to stick to those criteria, then NNAL 

should go out.  

 DR. HATSUKAMI:  As well as the three 

constituents that was --  

 DR. HECHT:  Otherwise, we have to revise the 

criteria.  We have to go back and decide --  
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 DR. HATSUKAMI:  So what you want to do --  

 DR. HECHT:  -- what our new criteria are.  

 DR. HATSUKAMI:  Right.  But in the criteria, 

it says that if constituents are found based on 

several published, peer-reviewed studies.  You're 

saying maybe we should eliminate that criteria.  

That's what you're saying.  

 Yes?  

 DR. BURNS:  In fact, I think I agree with 

Steve, and I think that the criteria maybe need to be 

revised slightly.  Certainly, if we are going to 

consider from literature other than what others have 

reviewed, the addition of a new compound, we need to 

consider all of the literature, not simply one or two 

studies that we are aware of at a moment in time.  And 

that implies an organized search activity.   

 So I think I would agree with Steve that 

based on what we have done this far, we've not met 

that threshold for inclusion of those substances on 

the list.  That doesn't mean that it wouldn't be an 

important exercise to do.  It just means we haven't 

done it.  And at least as far as I can determine, it 
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sounds as though on a global biologic toxicity basis, 

we've got much of that ground covered with compounds 

that are already on the list.  

 It might make some sense for some very 

specific compounds, where we don't have the base 

covered, to conduct that kind of comprehensive search 

or to recommend that it be conducted.  But if we're 

going to put it on the list, we have to look at all of 

the literature that applies, not just one or two 

articles that people recall from memory.  

 DR. HATSUKAMI:  Dr. Farone?  

 DR. FARONE:  Yes.  I think I can agree with 

that.  It's just a question of making it clear in our 

criteria that we are not considering things which just 

show up in a few papers.  As long as we're clear on 

that, then I don't have a trouble with taking this off 

the list and not including those.   

 I think that according to what we had said 

before, we were relying on publications other.  But if 

we want to stick strictly to the other criteria and 

remove from consideration where it only shows up in a 

few peer-reviewed publications, then I agree with both 
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Dr. Hecht and Dr. Burns.  

 DR. HATSUKAMI:  Okay.  Dr. Heck?  

 DR. HECK:  Yes.  I think I'm finding myself 

agreeing, as well.  We have some comfort here, because 

certainly the conditions favoring nitrosation during 

curing or of some pyrosynthesis, that there's some 

commonality between the generation of this variety of 

nitrosamines.   

 In tracking what's largely regarded as the 

big two, NNN and NNK, possibly NAB, NAT, we I think 

can get a sense of the presence of an entire class, 

just as some representative PAHs, we needn't wring our 

hands over listing every one of them, because there 

are hundreds.   

 But the major players, for which analytical 

methods are very mature and relatively efficiently 

accomplished, we can identify, I think, problem areas 

and can then do some more in-depth analysis, if 

appropriate, for some of these more obscure members of 

the class.  

 DR. HATSUKAMI:  So just going back to the 

criteria, then, it appears that what the committee is 
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saying is that we want to strike out the last bullet, 

that we do not want to use that as a criteria.  

 DR. FARONE:  Well, not for carcinogenicity.  

It's still a bullet for cardiac or respiratory 

toxicity, because there is no equivalent IARC for 

respiratory, that I'm aware of.  So I think we have to 

leave it if we're going to have any effect on cardiac 

and respiratory toxicity.  

 DR. HATSUKAMI:  Okay.  All right.  

 DR. BURNS:  And that is the basis under 

which we included an actual review of that literature 

in the presentation.   

 DR. HATSUKAMI:  All right.  So maybe add 

addiction to the last bullet.   

 All right.  So let's go back to the 

constituents.  We're going to leave that as a criteria 

for respiratory diseases and cardiovascular diseases 

and addiction.  And to go back to our list, then, we 

will strike out the NNAL.  And we won't add the three 

additional constituents that Mirjana had described.  

 Any other discussion on constituents?  Yes, 

Dr. Hecht?  
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 DR. HECHT:  What did we decide for myosmine? 

Is it in or out?  

 DR. HATSUKAMI:  Myosmine is, I think, on the 

list, isn't it?  Let's see.   

 DR. BURNS:  Steve, is it on the list because 

it's toxic or because it, as part of the combustion 

process, generates things that are toxic?  

 DR. HECHT:  Other than the addictive 

effects, which I think we decided was not established.  

Right?  

 DR. HATSUKAMI:  Right.  

 DR. HECHT:  So there are a number of papers 

in the literature indicating that myosmine can be 

nitrosated to give a DNA alkylating agent.   

 DR. BURNS:  As we are working through this, 

then it's the alkylated form that needs to be 

considered, not the parent compound.  And if that 

alkylated form is either present and toxic or not, 

rather than putting myosmine on the list --  

 DR. HECHT:  I think it should go out.  

 DR. HATSUKAMI:  It should go out?  

 DR. HECHT:  Well, based on the criteria that 
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we've been using.  

 DR. HATSUKAMI:  Right.  Okay.  How about the 

hydroquinone?  Should that go out as well?  

Hydroquinone?  Should that go out?  

 DR. HECHT:  Yes.   

 DR. HATSUKAMI:  All right. 

 Ms. Jinot?  

 MS. JINOT:  Yes.  If that's what the 

committee wants to do, then that's, I guess, a 

decision that we can make.  But I still see some 

logical inconsistency here in our use of these 

criteria, like why we would use it -- why we would not 

allow peer-reviewed papers for carcinogens.  I mean, I 

understand the global search business, but then why 

would we use them for noncarcinogens?   

 It's true that there's no body like IARC, 

but there are other agencies that review this.  But on 

the other hand, they haven't looked at everything, but 

then neither has IARC.  So IARC hasn't looked at 

everything.  So why, if we're allowing for things that 

haven't been reviewed by agencies for noncarcinogens, 

why wouldn't we allow the peer-reviewed papers for the 
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carcinogens?  

 DR. HATSUKAMI:  Dr. Burns?  

 DR. BURNS:  Well, the justification for that 

is maybe not great, but certainly rational, which is 

that we've had a very mature, long-term, successful 

process for the evaluation of carcinogens present in 

the environment and in tobacco smoke and a variety of 

other areas --  

 MS. JINOT:  For the ones they've looked at.  

 DR. BURNS:  Yes.  I understand.  And to the 

extent that they have been looked at, we're confident 

in the decisions that have been made and can adopt 

them; and that those provide some level of confidence 

that we are covering the base, if you will, of 

carcinogenicity -- not completely, not perfectly, not 

that things won't be added to the list.   

 We have far less ability to make the same 

kind of statement about respiratory and cardiac 

toxicants.  And therefore, we are holding open the 

possibility of conducting a review that might include 

something in a base that we haven't covered.  But in 

order to do that, we're going to have to review all of 
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the literature that's available, not simply cite a 

single or two peer-reviewed studies that people 

remember as the criteria for inclusion on the list.  

 So I think we're being consistent and we're 

exercising the authority we've been given cautiously 

in those areas where we have the least coverage of 

toxicants in the smoke.  And my guess is that we're 

probably not going to exercise it very much at all, 

because we're not going to conduct that kind of 

comprehensive review at this meeting.  But I don't 

think we want to give up that as a possibility for the 

committee to undertake if it becomes something that is 

critical.  

 DR. HATSUKAMI:  Yes, Dr. Farone?  

 DR. FARONE:  Yes.  I tend to agree.  There 

are four major things we're worried about:  cancer, 

emphysema or COPD, cardiac problems, and addiction.  

And for cancer, there's a much more extensive body of 

knowledge, and, therefore, we can rightfully be more 

selective in which ones we're worried about, 

especially since the classes that cause it are more 

well-defined, as was just mentioned a little while 
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ago.  

 The other three areas of respiratory 

problems and cardiac problems and addiction are less 

well-defined, and so, therefore, we have to rely on 

the best science that we can muster for those.  And 

unfortunately, it's not through the same level of 

study that has been given to the cancer problem.  

 So I think we're -- if this is what Dr. 

Burns is saying -- but I think we're cutting the right 

balance here in not going too far on the three that we 

don't have as much information about, and then relying 

on IARC and other agencies for the ones where the most 

information is available.   

 DR. HATSUKAMI:  Any other --  

 DR. BURNS:  And given what we have done with 

addiction, we can't give up that as a criteria because 

that is indeed how we decided to include nicotine and 

the other substances on that list, was through a 

comprehensive literature review that had a structured 

search process and where all the information was 

examined.  

 So we need to keep that authority, if you 
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will.  Whether we exercise that authority for specific 

constituents for heart disease and lung disease, I 

think, remains to be seen and we need to take very 

seriously, because if we're going to do it, we need to 

look at something similar to what was done with the 

addiction, where we need to look at all of the -- we 

need to look at a structured literature review rather 

than simply people's best judgment.  

 DR. HATSUKAMI:  Any other discussions on 

that particular topic?  

 [No response.] 

 DR. HATSUKAMI:  Okay.  If not, then it 

appears that we also need to strike out another 

constituent, which would be nitrate -- nitrite.  

That's based upon your literature review, Dr. Hecht.  

Nitrite. So we'll strike it out.  

 DR. HECHT:  I don't think that's a good 

idea.  

 DR. HATSUKAMI:  But based upon a criteria --  

 DR. HECHT:  I think we've come up against an 

issue now, based on our -- taking out nitrite, I 

think, is a bad idea, because high nitrite in tobacco, 
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as well as high nitrate, as associated with high 

nitrosamine levels.  There's a ton of literature.   

 DR. HATSUKAMI:  So you want to change the 

criteria again to include -- we certainly can say that 

based upon the unanimous agreement of the committee, 

that there were certain carcinogens that we believed 

should remain on the list.   

 Dr. Farone?  

 DR. FARONE:  Yes.   

 DR. HECHT:  It's not a carcinogen.  

 DR. HATSUKAMI:  Oh, I'm sorry.  

 DR. FARONE:  That's, I think, the point.  

 DR. HATSUKAMI:  So why is it listed?  

 DR. FARONE:  Okay.  The reason it's on the 

list of potentially harmful, because it's a carcinogen 

precursor, which causes the other things to become 

carcinogens.  So I think it's in a category of its 

own. Nitrates and nitrites, they are toxic.  They're 

limited in drinking water.  They're limited in -- I 

think, if I recall correctly, it's 10 parts per 

million or something in drinking water.   

 So they do have their individual toxicities, 
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and that could be a rationale for leaving them on the 

list.  But a bigger rationale is because we know from 

decades that these are indicators, strong indicators, 

of all of the nitrosamines, and that's why they're on 

the list.  

 So they're potentially harmful as indicators 

of nitrosamines, not because they're specifically 

carcinogenic themselves.  So I say, I agree with 

Steve, we have to leave them on, and we may give them 

a footnote by saying why they are there.  And they are 

there as a primary indicator of potential 

nitrosamines.  

 DR. HATSUKAMI:  Is everybody in favor?  

 DR. BURNS:  No, I'm not.  But clarifying 

question so that I have my head straight on it.  

 These are present in the tobacco as part of 

tobacco, not as something that is added to the 

tobacco, and then not as part of the post-agricultural 

subsequent processing of that tobacco leaf.  And so, 

therefore, it isn't an issue that we've discussed 

previously about the additives.  

 Then the question comes up as to whether it 
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provides an independent measure of the carcinogenicity 

of the tobacco product where we can make a judgment 

about its presence being a quantitatively significant, 

independent predictor of the level of carcinogens 

present in the smoke or in the tobacco.  

 In that setting, I think I would support 

leaving it on the list, again, with a footnote that 

identifies that the carcinogenicity of the primary 

compound is not what led to its inclusion on the list, 

but rather the fact that it reflects the 

carcinogenicity of the product in a meaningful, 

independent way.  

 But that's a question I don't have an answer 

to, and we'd need some answer or some discussion in 

order to include it, I think.  

 DR. HATSUKAMI:  Dr. Lauterbach, did you have 

a question?  

 DR. LAUTERBACH:  Well, I think nitrate in 

cigarette tobacco you're going to measure off of your 

NLXs.  That's the toxicity.  For example, as we know, 

for many years, flue-cured tobacco is very low in 

nitrate, but if improperly cured, gives high amounts 
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of NNK.  That's why we have all the control on curing 

of tobacco.  

 So the presence of nitrate in the tobacco 

and TSNAs, a lot of other things go in there.  I have 

no problem with NLX being on the list for smoke.  

Nitrate itself, let's face it, we tell our children to 

eat spinach, and spinach is loaded with nitrate.  

 DR. HECHT:  Well, there's a relationship 

between nitrate and tobacco, and nitrosamines and 

smoke.  That's, I think, quite well established.  

 DR. BURNS:  But is that relationship 

independent of the measured level of nitrosamines 

present in the smoke, or are we simply duplicating the 

measurement by measuring both of them?  I understand 

what you're saying about this is how you get to the 

nitrosamines.  But if we are measuring the 

nitrosamines already, does this provide an independent 

measure, an additional quantitatively valuable 

assessment, of the nitrosamine toxicity present in the 

tobacco or the smoke?  

 DR. HECHT:  The nitrate's in the tobacco.  

So if we're talking about nitrate, we have to think 
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tobacco.  And the nitrate in the tobacco is a pretty 

good indicator of what the nitrosamine levels are 

going to be in the smoke of that tobacco.  So I think 

if we're thinking about tobacco and we're thinking 

about constituents of tobacco that are important, we 

can't ignore nitrate.  

 DR. HATSUKAMI:  Dr. Heck and then Dr. 

Farone.  

 DR. HECK:  I appreciate what Dr. Hecht is 

saying here.  But we are tracking the major 

nitrosamines, the ultimate product of the nitrosation 

reactions.  Nitrate in burned tobacco also has the 

effect of reducing polycyclics.   

 So we don't want to get too complicated 

here. I wouldn't disagree with it all and Dr. Hecht is 

completely correct.  There's a large amount of 

literature associating the presence of nitrate and 

oxides of nitrogen during the former curing process 

with relatively higher levels of nitrosamines.  

 But since we are actually tracking, 

proposing to track, the nitrosamines themselves and 

the polycyclics themselves, is there anything really 
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gained by tracking the nitrate as well?  

 DR. HATSUKAMI:  Dr. Farone?  

 DR. FARONE:  Yes.  I'd like to point out 

that the nitrite is mentioned specifically with regard 

to smokeless tobacco; and a comment that was made by 

Dr. Lauterbach that this is an indicator of improperly 

cured tobacco, so it's an indicator of something that 

didn't quite happen the way you wanted it to happen.  

 This is really fairly simple to do, and it 

does give us a lot more information, or FDA a lot more 

information, about the potential harm that tobacco 

itself could cause when it's burned or when it's not 

burned.  So I think we just footnote it and leave it 

in.  

 DR. HATSUKAMI:  Dr. O'Connor?  

 DR. O'CONNOR:  Well, I was just going to say 

something similar, which was that we're also 

forgetting that there's also constituents of smokeless 

that we have to concern ourselves with, and some of 

these things are only on the list because they're of 

concern for smokeless, too.   

 DR. HATSUKAMI:  Dr. Djordjevic?  
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 DR. DJORDJEVIC:  Well, by the time my turn 

came, Dr. Farone and Rich O'Connor kind of pointed 

importance for -- in the view of smokeless tobacco.  

It's really not difficult to do, but this is 

information which is very useful to have.   

 Especially in the case of smokeless tobacco, 

the presence of nitrate and nitrite is very important 

for the aging of tobacco product itself during storage 

under adverse conditions like humidity, temperature, 

and everything, because the impact of nitrosamine 

formation is very significant.  

 So it is good to have this information when 

we are screening for the tobacco products.  

 DR. HATSUKAMI:  Okay.  So it sounds like 

what I'm hearing is that people would like to keep it 

on the list.  We would have a footnote saying that 

it's not carcinogenic, but it might be a predictor of 

the harmful consequences from smokeless tobacco.  

 DR. BURNS:  Can I adjust that language a 

little bit?  I think to include it on the list, it's 

got to provide information that's not present from the 

compounds that are already on the list.  And so we 
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need to say that the reason that these particular 

compounds, which are indeed precursors, are on there 

is that they provide a valuable additional assessment 

of the toxicity of the tobacco that is not present 

simply from the measurement of the other toxicants 

that are on the list.  

 If it's simply duplicative, then it's hard 

to justify putting it on there.  But what I'm hearing 

from Steve and from others is that there is 

substantively valuable additional information that is 

provided by measuring those two compounds that is 

useful in assessing the toxicity of the tobacco even 

after you have measured the levels of nitrosamines and 

NOx that are present in the tobacco smoke.  

 DR. HATSUKAMI:  Is that correct, Dr. Hecht?   

 DR. HECHT:  [Nods head affirmatively.]  

 DR. HATSUKAMI:  Okay.  So it remains on the 

list.  That was a good discussion.  

 All right.  Any other -- is it nitrite and 

nitrate?  Okay. 

 Any other constituents?  No other points of 

discussion?  
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 [No response.] 

 DR. HATSUKAMI:  All right.  So I think we 

have our list, and we have taken out a few of the 

constituents or potentially harmful constituents.  

We've modified our -- well, we didn't really modify 

our criteria.  We just made it a little bit more 

explicit. So I think we're good on that.  

 All right.  No more discussion?  Everybody 

feels comfortable with this list?  Yes?  

 DR. BURNS:  Could I introduce an idea that I 

think would be useful to the FDA, and certainly to 

others, considering the process we've been through, 

which is that we have some folks who understand what 

the testing entails, and we have several of those 

folks here at the table.  

 Simply identify the number of testing 

procedures that would be required to generate this 

list, as opposed to the number of compounds on the 

list.  For example, if you can identify all the 

nitrosamines in one run, that's one test.  If you can 

identify all of the PAHs in one run, that's one test.  

 That's a much more useful description of the 
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burden of testing that would be required than simply 

as a list of all of the PAHs that are present.  If you 

only have to do one test to get 20 compounds, and 

you're going to get those 20 compounds anyway, but 

throw them away unless you report it, then there's no 

testing burden for the additional information.  On the 

other hand, if you have to do specific tests for each 

compound, then that's a different question.  

 DR. HATSUKAMI:  I guess my question to the -

- well, let me ask Dr. --  

 DR. LAUTERBACH:  I just want to correct a 

misinterpretation that Dr. Burns gave on the 

analytical.  I might get all these analytes in one 

chromatographic run.  But if I have a problem with 

peak resolution or other chromatographic conditions 

that throws out one of those analytes, I'm back 

repeating that run.  So that is not a correct 

statement.  

 DR. HATSUKAMI:  I guess I would pose that 

question to the FDA, and ask them whether they would 

find this to be a helpful exercise or not.  

 DR. ASHLEY:  For the purposes of this 
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committee, what we need you to do is identify harmful 

and potentially harmful constituents in tobacco 

products and smoke.  There will be other criteria that 

FDA will have to consider as this moves forward.  But 

that's not a question for this committee at this time.  

 DR. HATSUKAMI:  Dr. Farone?  

 DR. FARONE:  Yes.  Well, I see on the agenda 

that there's subsets of the question.  Smoking 

regimens we're going to talk about this afternoon, and 

parameters to consider in comparing methods, not the 

methods themselves.  So these are on the agenda for 

discussion this afternoon, I think.  

 DR. HATSUKAMI:  Okay.  If we're done with 

the list of harmful constituents and potential harmful 

constituents, I think we can move on to the next 

question, which is -- Karen, do you want to put that 

up?  

 Okay.  So the next question is:  Which 

smoking regimen or regimens does the subcommittee 

recommend to TPSAC to be used to measure the H/PH 

constituents?  So I'll open the committee for 

discussion on that.  Well, let me just start off.  
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 We have the ISO FTC.  We have the 

Massachusetts Department of Public Health method, the 

Health Canada intensive method.  Those are the three 

primary methods that have been used by other 

countries. There is another method that's under 

development that I'm not really sure the status, but 

the ISO Working Group 10 method, where they have a 

variety of different smoking parameters.  

 So I open up the committee for discussion in 

terms of the regimens that we would recommend, regimen 

or regimens. 

 Rich?  

 DR. O'CONNOR:  I would see two of those 

being particularly useful.  One would be ISO simply 

for historical continuity in that it's largely 

consistent with what other countries have done, and 

you can get sort of a trend line over time; and then 

the Health Canada intense regimen to give a sense of 

the emissions under a more intensive regime -- not to 

say that it's representative of human smoking 

behavior.   

 But the idea that you want to look at 
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emissions under different types of smoking conditions 

is something that we probably should consider.  Using 

ISO and Health Canada gives you a way to compare 

emissions with other countries and over time.  So 

rather than reinventing the wheel, go with conditions 

that have been used before in other places that have a 

track record.  

 DR. HATSUKAMI:  Yes, Dr. Farone?  

 DR. FARONE:  I agree.  I think it's 

essential that the method have more than one 

condition.  So, of the two, ISO is certainly well-

known.  The parameters, nothing needs to be developed.  

It just seems to be -- of the ones mentioned, I put 

that up at the top of the list.  

 Again, the sale of cigarettes is not just 

here in the U.S.  It's worldwide.  So I agree with 

Dr. O'Connor that that's probably, of the ones that 

were mentioned, the best one to go with.  

 DR. HATSUKAMI:  Any other further comments 

or discussion?  Dr. Burns?  

 DR. BURNS:  Well, I would agree with 

Dr. O'Connor, as well.  None of the testing methods 
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have validity for comparing human exposure across 

different brands of cigarettes that is meaningful in a 

public health context.  And therefore, what we are 

looking at is how the product performs.  

 It is recognized that the product is used 

under an enormous variety of performance 

characteristics.  And therefore, picking one of them, 

one testing method, would not give you any information 

about the variability that would be likely to occur.  

Trying to pick enough to cover the entire ballpark is 

probably not feasible.  

 So picking the historical continuity measure 

and the measure that is a more intense pattern of 

using the product, of product performance, gives us, 

at least at the start, some measure of the variability 

that would occur with different patterns of use.  

 DR. HATSUKAMI:  Any other discussion?  Yes, 

Dr. Heck?  

 DR. HECK:  I think the issue I have with the 

Canadian method, yes, more intensive puff volumes, 

more frequent puffs.  But the 100 percent blocking of 

the filter ventilation holes, there's scant 

 
  

 



 148 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

literature, at best, that blocking really occurs at 

all to the extent close to 100 percent in any 

significant portion of people.  

 So we do know that we impact the smoke 

chemistry differentially among the classes of 

compounds we consider here by so uniquely eliminating 

that one element of cigarette design.  It's always 

difficult for me to -- and looking at comparative data 

sets from ISO and Canadian, it's difficult for me to 

interpret that work just because that one particular 

feature of cigarette design is so completely -- well, 

it's completely eliminated.  

 Of course, the difference among the 

cigarette designs on the market, some have 

ventilation, some don't.  So you get distortions among 

brands.  So I think we should just anticipate 

difficulty drawing a lot of the conclusions we might 

otherwise want to draw from that particular regime.  

 DR. HATSUKAMI:  Do you have a comment on 

that?  

 DR. O'CONNOR:  Yes.  I would object to the 

characterization that blocking is insignificant and 
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doesn't occur.  There is decent literature that it 

does occur.  Particularly on highly ventilated 

cigarettes, it's more of a concern.  So as you get 

more ventilation, you get more likelihood of blocking.  

 If you consider whether you want the 

Canadian intense regime or a more intensive smoking 

regime, a benefit to blocking filter ventilation and 

eliminating that design feature -- which largely is 

what separates out different brand styles -- is that 

it sort of levels the playing field and it gives you a 

basis for comparison of the emissions across different 

brands that is not influenced by the simple dilution 

of the smoke as it passes through the filter.  

 DR. HATSUKAMI:  Dr. Farone?  

 DR. FARONE:  Yes.  To add to that, I'd like 

to point out that as a chemist, if you take a gram of 

tobacco and you put it in a device that simply burns 

the tobacco -- forget the cigarette design -- if you 

burn it with varying levels of oxygen at varying rates 

so that it produces different temperature during that 

burning, you get a lot of information about the 

potential of producing these chemicals we're concerned 
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about at different heating rates in different kinds of 

tobacco.  

 So to me, that is really a better test of 

the tobacco that we've used.  And I agree that it's 

not a test of the design of the cigarette and whether 

we're defeating it.  But to have a test in the mix 

that tells us something about the potential of the 

tobacco itself, forgetting the design, I think is a 

very useful thing for people to know, that is, that 

there is a difference under that condition which is 

not affected by the design, just between tobacco 

mixtures, blends -- I mean, you'd certainly see 

differences between burley bright and bright alone and 

that kind of thing.  

 DR. HECK:  Yes.  I think for academic 

purposes, the blocking of vents has the effect of 

increasing the velocity of the air through the 

combustion zone.  So you do indeed change chemistry, 

quite dramatically in some instances and less so in 

others.  

 But it's just always bothered me that that 

one element of design is 100 percent eliminated while  
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-- and there's years of academic research on effect of 

puff volume and frequency and all the different 

parameters you can think of, and indeed filter 

ventilation.  

 I'm not sure how 100 percent vent blocking 

could be practically achieved by anyone.  But 

certainly I think it's a rare smoker who, I suppose, 

with lip insertion at an extreme level might block 100 

percent of the vents.  But I think that's rather 

unusual behavior in the real smoking population.  

 DR. HATSUKAMI:  So are you saying that you 

object to the 100 percent block, but the 50 percent 

blocking would be -- or no blocking is what you're --  

 DR. HECK:  Well, Massachusetts takes that 

middle road approach.  I don't know that that method 

has been widely applied outside of that jurisdiction.  

And I wonder -- someone here may know more than I -- 

just how has the differential data generated by 

Canadian intense smoking over the last few years now, 

how has that data been informative?  How has it been 

used?  

 DR. HATSUKAMI:  Yes.  Dr. Farone?  
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 DR. FARONE:  The way I look at it, we're 

heading into a regulatory regime where the future is 

kind of open.  But that kind of information could lead 

to certain actions.  For example, we may decide that 

it's not a good thing to use burley at all, or we 

might decide it's a better thing to use more 

imported -- I mean, you can find out more about the 

tobacco blends that way than using a design to get 

around differences in the blend.  

 I'm not saying that's going to necessarily 

come out of it.  But it provides information about the 

tobacco itself, extracted away from the blend.  And 

that is an important feature of what may lead to 

recommendations in the past as to the kinds of 

tobaccos that should be used or the kinds of things 

that should be done.  

 DR. HECK:  I would just suggest that I think 

that fundamental research and the behavior of 

cigarettes and the burning process has continued now 

for 50 years, and I think there's still some fruitful 

areas to be explored further in this regulated 

environment.  But I just hesitate to endorse with 
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enthusiasm anything beyond a world standard method 

that does what it does.  It compares cigarettes to 

cigarettes around the world by a unified, standard 

method.   

 Other academic work exploring the effects of 

various cigarette design elements on cigarettes is 

worthy.  But I think mixing that with the concept of 

routine regulatory reporting may serve to muddy the 

water, and that perhaps the pure investigative science 

approaches ought to be done for their own merits under 

different experimental conditions.  

 DR. HATSUKAMI:  Dr. Burns?  

 DR. BURNS:  I think it would be helpful to 

take you through the process we went through with WHO 

on this, because we spent a lot of time thinking about 

it and speaking about it with ISO and various other 

groups.   

 We came to the conclusion that there was no 

method that could match human exposure, and that there 

was great risk in suggesting that we were seeking a 

new method that would better match human exposure 

because of the suggestion that the results of that 
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method could be used to predict human exposure.  

 We then came to the conclusion that the best 

we could do, and the most appropriate thing for public 

health to do, was to abandon the concept that we were 

trying to find the ideal method to match human 

exposure and, rather, to shift to the concept that we 

needed to look at the performance of a given product 

under standardized conditions; and that that 

performance or the results of that performance testing 

was not intended to reflect human exposure, was not 

intended to be a measure of the risk that would ensue 

with use of different products, but was simply the 

performance of that product.  

 When that was examined, two things became 

evident fairly rapidly.  The first was that the 

existing ISO method was woefully inadequate in terms 

of generating the kinds of information that were 

useful for public health; and that when it was used 

for many of the measurements, the very small volumes 

of smoke generated from highly ventilated cigarettes 

led to enormous variations in the measurement.  

 So the examination then proceeded to the 
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other methods that were available.  And both because 

it had been more widely used and also because it 

reflected performance under circumstances that were 

markedly different, both in terms of intensity and in 

terms of blocking of the filters from the ISO method, 

the Health Canada method was selected because it 

reflected a very substantively different set of 

performance characteristics that would give some 

meaningful variation in the performance of the product 

that would allow us to assess how it performed 

somewhat under different circumstances.  

 When those results were compared, it was 

very clear that the levels of individual constituents, 

even normalized per milligram of total particulate 

matter or per milligram tar, varied quite 

substantially with the different methods, as would be 

expected.   

 Therefore, that was a signal that we felt 

was an important signal to record for purposes of 

evaluating how the product performed, and that the 

variation across brands was not predictable from the 

ISO-level testing in terms of how the product would 
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perform under other circumstances, either the 

Massachusetts method or the Health Canada method.  

 Therefore, you couldn't simply assume that 

the results that you were going to get with the ISO 

method would be useful measures of how the product 

would perform under other circumstances.   

 So given that, and given those limitations, 

and given the fact that we had consciously and 

deliberately, for purposes of public health, abandoned 

the search for the ideal method that somehow was going 

to magically match the levels of exposures that 

smokers were going to get -- we did that deliberately.  

We abandoned that deliberately to avoid the perception 

or the misperception that smokers were getting from 

those measurements.  

 When we put all of that into the mix, we 

came up with Health Canada representing one set of 

performance characteristics that were substantively 

different and provided meaningful information about 

how the product performed, and the other being the 

historical norm, what was in one sense the lower end 

of the spectrum in terms of intensity of puffing, and 
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fully open ventilation.   

 Neither of those, covering of the 

ventilation holes or not covering them at all, match 

the human exposure, and we decided that it wasn't 

necessary to do that.  We were looking at the 

performance of the product, now humans used it.  

 DR. HATSUKAMI:  Dr. Farone?  

 DR. FARONE:  I'd like to add to that, I 

think the report to which you're referring, Dr. Burns, 

is 951, the World Health Organization Tobacco Report, 

which was given to us as part of the information that 

was sent out.  

 There's a striking example in that report of 

benzo(a)pyrene by the Health Canada method, where you 

see a sharp jump across certain brands.  In other 

words, it does what they intended it to do, that is, 

to identify potential differences between products 

that are out in the market, not necessarily related to 

how they're used, but to the products themselves, 

performance standards.  

 DR. HATSUKAMI:  Any more comments?   

 [No response.] 
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 DR. HATSUKAMI:  So what I am hearing is that 

potentially the ISO method would be important just for 

historical reasons, and the Health Canada method would 

be critical just to understand the performance of the 

product itself, not to simulate the human puffing 

profiles.  So those are the two regimens that we are 

recommending.  

 Yes, Doctor?  

 DR. FARONE:  Yes.  I just want to correct 

something you said in the beginning, that there was an 

implication in what you said that ISO somehow does 

mimic what humans do, and --  

 DR. HATSUKAMI:  No.   

 DR. FARONE:  Okay.   

 DR. HATSUKAMI:  Any other further 

discussion?  

 [No response.] 

 DR. HATSUKAMI:  So the recommendation is 

those two regimens for looking at smoking 

constituents.  

 No other -- okay.  I think what we'll do is 

instead of proceeding on to the next question, I think 
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we should take a lunch break.  And so it is now 12:00 

p.m.  So I think we should convene back at 1:00 p.m.  

And I need to read something.   

 So we're going to take a break for lunch.  

Committee members and consultants, please remember 

there must be no discussion of the meeting topic 

during lunch either amongst yourselves, with press, or 

with any members of the audience.  Thank you.  

 Again, we'll convene back at 1:00 p.m.  

Please take any personal belongings you may want with 

you at this time.    

 [Whereupon, at 12:03 p.m., a lunch recess 

was taken. 
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A F T E R N O O N  S E S S I O N 

 DR. HATSUKAMI:  I think we'll go ahead and 

get started, so if you can have your seats.   

 I think first on our agenda is to review the 

criteria again to make sure that we are all on board.  

And there's a couple of other constituents I think we 

need to review, as well.  So let's begin with the 

criteria.  

 So pretty much, it's similar to what we had 

before, except for a few modifications.  I think we're 

okay with that first particular slide, but here's the 

evidence that -- the criteria that we had described 

for determining potential abuse liability.  And you 

can see it says evidence for CNS activity, animal 

discrimination, conditioned place preference, animal 

self-administration, human self-administration, drug 

liking study, and withdrawal symptoms.  

 Then the other modification was that we had 

added addiction to the last bullet, which was some 

constituents added on the basis of several published 

peer-reviewed studies suggesting cardiac or 

respiratory toxicity or addiction.  So those are the 
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modifications.  

 Any comments?  Everybody okay?  Any people 

that disapprove of the criteria?  

 [No response.] 

 DR. HATSUKAMI:  No?  Okay.  Then I think 

we'll go on to the next issue.  

 There are couple constituents that we did 

not discuss that actually did not meet some of our 

criteria.  So among them was tar, if you'd take a look 

at that.  We do have an article by Wynder that 

supports tar as a carcinogen, but it doesn't meet the 

criteria that we established.   

 So I open it up to the committee regarding 

that.  Should we leave it on?  Should we take it off 

the list? 

 Yes, Dr. Farone?  

 DR. FARONE:  Well, the tar is what contains 

all these other constituents.  So by definition, if 

the individual constituents are enough to warrant 

concern as a carcinogen, then the tar that contains 

them must also be.  I think, just from a logical 

perspective, it has to include tar.  
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 Any other discussion?  Rich, did you -- oh, 

I'm sorry.  David?  

 DR. BURNS:  You also needed to normalize the 

constituents present in the smoke.  Otherwise, you 

wind up with a per-stick measurement that has very 

little meaning.  

 DR. HATSUKAMI:  Dr. Lauterbach?  

 DR. LAUTERBACH:  Just a comment to Dr. 

Burns' comment.  People inhale TPM and the smoke 

aerosol, not just tar.  

 DR. BURNS:  I would be perfectly happy to 

have them both measured and both be on the list.  

 DR. LAUTERBACH:  Thank you.  

 DR. HATSUKAMI:  So we have a proposal to 

have -- Rich, did you have a comment?  

 DR. LAUTERBACH:  Well, they sort of go hand 

in hand.  You get tar from total particulate matter 

minus nicotine and water.   

 DR. HATSUKAMI:  So what is the proposal?  

 DR. HECK:  It's kind of difficult for me to 

envision a reporting scheme that would not include 

tar, nicotine, carbon monoxide, the standard analytes.  
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And in determining those, you do get nicotine and 

water.  So I don't know that there's any argument on 

my part in terms of including tar.   

 TPM could be derived in that process.  I 

don't know if it's really necessary to list TPM 

separately, but it'll all be available in the same 

analysis.  

 DR. HATSUKAMI:  Dr. Farone?  

 DR. FARONE:  Well, I'd propose we leave it 

there.  

 DR. HATSUKAMI:  Any disagreement?  

 [No response.] 

 DR. HATSUKAMI:  Okay.  The other constituent 

was anatabine.  So let's take a look at that.  I think 

the anatabine was considered a carcinogen, according 

to the Hoffmann and Hoffmann publication.  What are 

you saying?  

 DR. DJORDJEVIC:  Are you talking 

nitrosoanatabine or anatabine?   

 DR. HATSUKAMI:  Anatabine.  

 DR. DJORDJEVIC:  Considered carcinogen?  

 DR. HATSUKAMI:  It says on our list.  On our 
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list, it looks like anatabine is considered a 

carcinogen based upon the Hoffmann and Hoffmann 

article.  

 DR. DJORDJEVIC:  No.  No.   

 DR. HATSUKAMI:  So take it out?  

 DR. HECHT:  It's not a carcinogen.  No 

reason to have it in there unless it's part of the 

addiction.  

 DR. HATSUKAMI:  Okay.  We'll take it out.  

Yes.  So those were the two ones that we needed to 

discuss.  

 Okay.  Let's proceed on to the next 

question, which is -- do you want to put that up?  

What analytic parameters, for example, accuracy, 

reproducibility, repeatability, throughput, do you 

recommend to TPSAC as those FDA should consider in 

comparing methods?  

 So I think maybe what we should do is start 

off by talking about parameters for accuracy.  So I 

open the floor to the committee to discuss what 

parameters you might consider for accuracy.  Yes?  

 DR. LAUTERBACH:  Excuse me.  I think we need 
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to drop back a little bit and start off with inter-

laboratory reproducibility, and figure how we're going 

to do with that one before we go anyplace else.  

 DR. HATSUKAMI:  Okay.  Let's have a 

discussion on reproducibility, then.  So in terms of a 

definition for reproducibility, my assumption is that 

it means how reproducible the results are across labs.  

 DR. LAUTERBACH:  And I'm going here by the 

ISO definition of -- where it's ISO, big R, 

Reproducibility.  I don't have the number of the ISO 

standard that defines how you get that in front of me. 

But there is an ISO procedure for determining 

laboratory reproducibility.  

 That basically says that if I do the 

analyses this way, how far two laboratories can be 

apart and still essentially have the same answer.  

 DR. HATSUKAMI:  Okay.  So what are some of 

the parameters that need to be in place to assure 

reproducibility?   

 DR. LAUTERBACH:  These things basically come 

out of a very good, well-conducted inter-laboratory 

study with five, six, seven-plus laboratories.  It's a 
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calculated quantity.  

 DR. HATSUKAMI:  Okay.  Dr. Farone?  

 DR. FARONE:  Well, there are ways of doing 

this that have been adopted, for example, by EPA and 

other agencies that simply define what the acceptable 

reproducibility/repeatability has to be.  For example, 

in every copy of the standard methods of water 

analysis, on the front page, it lists what you need to 

do in order to say that your analytes that you are 

measuring conform to the standard.  

 Presumably, the methods that we are talking 

about here, these are not methods being developed de 

novo.  We've been measuring things in tobacco for 

60 years, and we've been using methods.  And if we use 

methods that have been used and whose nature is known, 

then the reproducibility, the accuracy, is related to 

those published methods.  So the laboratory has to 

conform to whatever that accuracy and reproducibility, 

as described by the method, is.  

 So you don't have to -- we're not talking 

about here, I don't think, and maybe this is a 

difference -- we're not talking about qualifying 
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laboratories here.  We are talking about comparing 

methods.   

 So this is not about which laboratories can 

make a measurement.  It's about which methods you use 

and how well those methods are -- whether they are 

accurate, whether they are reproducible, or whether 

they're repeatable.  Maybe I'm missing something, but 

it's methods.  

 DR. HATSUKAMI:  All right. 

 Dr. Lauterbach?  

 DR. LAUTERBACH:  Well, I think, first, it's 

a real misconception to say that there are a great 

number of methods who have gone through a complete 

validation, including inter-laboratory studies.  We 

have 100-plus analytes on this list, and very few of 

them have gone through the studies necessary to come 

up with inter-laboratory reproducibility.  

 DR. HATSUKAMI:  Dr. Farone?  

 DR. FARONE:  Yes.  What I'm saying is not 

that at all.  I'm just saying that it's not necessary 

to do it by having it in a laboratory study.  If you 

have a method, and the method says, I take this 
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analyte and I add it to this ABCD, and I measure it 

and I find that it's within this range, you're 

conforming to the method.  Then the method is 

validated.  It doesn't mean the laboratory is 

validated.  

 So I think we're talking about two different 

things.  We're talking about the method, on the one 

hand, and then whether a laboratory can conduct the 

method and get the same answer as a different 

laboratory.  Maybe I'm missing something.  

 DR. HATSUKAMI:  So you're saying 

reproducibility of a method versus reproducibility 

across labs, that those are the two different things 

that you're talking about.  

 DR. FARONE:  Yes.  For example, in water 

quality stuff, low-level analytes frequently can be 

plus or minus 50 percent, if you look at the criteria. 

A low-level analyte is described as being something 

that's within 20 times the sensitivity of the 

instrument.  

 So if your instrument is 1 part per billion 

for a particular measurement, the method is outlined.  
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And so 20 times that would be 20 parts per billion.  

So anything between 1 and 20 you expect to be able to 

measure plus or minus 50 percent.  Above 20 times, the 

usual standard depends on the kind of test.  It can be 

plus or minus 20 percent, plus or minus 25 percent.   

 So those methods have within them a built-in 

comparison of reproducibility/repeatability for any 

laboratory that carries out that method.  And so I'm 

just restricting my comments to the method.  

 So whether or not Laboratory A gets a number 

of 3 and Laboratory B gets one of 4, they could still 

both be within the method, as done differently in 

those -- or done the same way in those laboratories.  

And I think that's what this question -- maybe we need 

some clarification.  But to me, the method would be 

fine.  

 DR. HATSUKAMI:  Right.  So what it seems to 

me is that what you're saying is that the 

reproducibility across laboratories really depends 

upon the reproducibility of the method, as well.  That 

one of the things that you're talking about.   

 They are two different things, but it would 
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seem to me that both are critical to examine, is to 

determine the reproducibility across laboratories, as 

well and the reproducibility of methods, that it is 

insufficient to have reproducibility of methods.  Is 

that right?  

 DR. FARONE:  Well, what I'm saying is if you 

have a method like the ones that are published by EPA 

or a lot of the FDA methods, or AOAC or any standard-

setting organization, within that method it tells you 

what the accuracy, reproducibility, repeatability, and 

throughput of the method should be.  

 So if you're talking about the method, I 

think that's adequate.  If you're going to qualify 

laboratories, which I don't know if that's part of 

FDA's concept behind collecting this information, you 

may want to engage, as Dr. Lauterbach has suggested, 

in an inter-laboratory study if you're going to 

license laboratories to provide this information.  

 On the other hand, you may do what EPA does 

or other agencies and say if you can provide 

information which show that you conform to the 

standard as set out in the method, then we will accept 
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your data.  

 DR. HATSUKAMI:  I see. 

 Dr. Lauterbach?  

 DR. LAUTERBACH:  Dr. Farone, the problem we 

have here is we don't have that very nice manual of 

EPA water and wastewater methods, or I believe it's 

called, what, the Standard Handbook of Water and 

Wastewater Methods?  We don't have, for a lot of the 

analytes on this list, that book.  It doesn't exist.  

 That's one of the big problems we have, is 

the lack of methods for many of these compounds.  You 

go back on some of them, the method you find in the 

literature goes back to the days when people were 

doing paper chromatography and open-column 

chromatography.  We just don't have a good set of 

methods for everything that people want to measure on 

this list.  

 DR. HATSUKAMI:  So I guess, to me, what it 

says is that we need to maybe make a recommendation to 

the FDA to develop some of these methods, and then 

test the reproducibility.  Is that what I'm -- because 

there are methods for, as I understand, the majority 
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of the constituents.  But there may not be methods for 

some of the other constituents.  Is that right?  I 

want to understand what people are saying.  

 DR. FARONE:  I don't know.  All I'm saying 

is that the FDA can select methods.  Once the method 

has been selected -- and presumably the method isn't 

selected at random; I don't think the industry and the 

laboratories that have been reporting this data for 

the last 60 years have been doing it randomly.  They 

have followed methods.  And the question is, which of 

those methods does FDA select?  

 So within the selection of those methods, 

one of the things I'm suggesting is that the method 

contain within it the parameters for assuring the FDA 

that the method is accurate, reproducible, repeatable, 

and has a reasonable throughput.  

 Dr. Watson gave us a nice talk last time 

about different kinds of methods for measuring many of 

these constituents, and we're, at this point, I don't 

think considering selecting methods.  We're saying if 

you have a bunch of methods, how do you compare them 

to determine which methods are better than others.  
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 My first criteria would be to address this 

problem, is that the method should contain within it 

the parameters for assessing its accuracy, its 

reproducibility, its repeatability, and throughput so 

that whatever laboratory tried to do it, they would 

know what those standards needed to be to meet that 

criteria.  

 For example, a lot of the EPA methods are 

that way.  They tell you, measure this and you should 

get this kind of accuracy, this kind of 

reproducibility.  I get the point that there is no 

manual -- but maybe I'm presuming incorrectly here -- 

but methods have to be selected.  Within those 

methods, we could accomplish what Dr. Lauterbach is 

talking about, making sure they're reproducible, 

accurate, repeatable.  

 DR. HATSUKAMI:  Yes.  Dr. Heck?  

 DR. HECK:  Yes.  I think as we get down the 

list, this long list, to the more -- let's call it 

more obscure or less frequently analyzed constituents, 

we are going to encounter this problem of a one-off 

academic lab analysis method that may indeed be 
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perfectly doable, repeatable in that laboratory, but 

which don't have the -- probably, many of these things 

have really not been looked at broadly in a lot of 

detail in terms of testing the robustness of that 

method.  

 I know that TobLabNet was given a similar 

charge some while ago, as I recall, to look into the 

methods of analysis.  And I don't recall whether it 

came to recommendations or something for the WHO 

asking a similar sort of a question.  

 DR. HATSUKAMI:  Yes, Dr. Burns?  

 DR. BURNS:  I can speak to that.  The issue 

there had nothing to do with the methods, as I recall. 

It had to do with what was referred to as an 

internationally validated process, where you needed to 

demonstrate that in at least seven labs, I believe, in 

multiple different regions, that you could introduce a 

specific method and get reasonable results.  

 So again, as has been said a couple of times 

now, you need to separate the process here.  Okay?  

You have to identify the methods.  The methods should 

contain within them how you validate or how you 
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calibrate the instrumentation, how you assess the 

measurements, what should be the reproducibility of 

your device as you test the sample that you're using 

to calibrate your device, et cetera.  

 All of those things are part of the method, 

and you go forward and do that.  That's the method. 

 There is a completely separate process that 

can't be done until you have a number of laboratories 

who are doing this process, which is to say, how do 

you get multiple laboratories to conform to the 

approach that has been taken.  And when you do it in 

multiple laboratories, how much additional variability 

is there in the measurement beyond that which occurs 

in a single laboratory.  

 But that can't be done until you have lots 

of laboratories.  And the truth is that that is going 

to be idiosyncratic to the laboratories that you're 

working with.   

 If you have laboratories that are highly 

experienced and have been doing this testing for a 

long time, you're going to get results probably very 

similar to those of the CDC lab, which would be the 
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equivalent of a reference laboratory.  If, on the 

other hand, you set up labs in every state health 

department, then you're going to get greater 

variability in those measurements.   

 So that's a different process, and that's 

one that doesn't really have much to do with setting 

up the method so much as it does to, if you're going 

to do something with a result in the way of a 

regulatory effort, what are the parameters around 

which you set whatever target or whatever change 

you're going to mandate, and how much deviation from 

that is a violation of that particular standard.  

 So those are questions that I don't think 

have to be addressed until you get to the point where 

you're talking about interpreting the information for 

purposes of regulation.  And all we're tasked with 

doing here is to suggest that there are things that 

are important in developing a method, and they include 

accuracy, reproducibility, et cetera.  

 I would suggest that for a method to be 

valid, one of the rules of thumb is that the 

variability across the things you are measuring has to 
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be substantially greater than the variability of 

repeat measurements of the same sample.  And that's a 

simple approach, and, in general, the variability 

ought to be at least a couple of times greater than 

the variability of repeat measurements in order to 

have information from a method that is useful for the 

set of measures that you are trying to make.  

 So it's that kind of description, I think, 

that the FDA is asking us for, not for how many times 

do you repeat the sample of your calibration sample, 

and do you do calibrations twice a day?  Do you do 

calibrations once a day?  Do you do calibrations once 

a week?  

 That's the kind of detail that they're going 

to deal with somewhat later.  They're asking us for 

what kinds of parameters are important in thinking 

that through.  And I think we have identified a couple 

of them, one of which is that the accuracy and 

repeatability and reproducibility should be 

considerably smaller than the variability of the 

measurement across the range of brands that you're 

looking at.  
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 There probably are other characteristics 

that we can identify, as well.  But we need to stay 

away from the other concept, which is equally 

important when you get into how you're going to apply 

the data in a regulatory setting, which is what do you 

do with laboratories who are going to make a report to 

the FDA where there are consequences for violation of 

a certain level.  

 DR. HATSUKAMI:  Yes, Dr. Lauterbach?  

 DR. LAUTERBACH:  Yes.  Dr. Burns, you made a 

very good point there about the variability of the 

method versus the range of analyte you have in the 

product.  Now, one of the things we have on the 

American market both in smokeless products, as well as 

smoking products, even in cigarettes, we have a 

tremendous variety of products.  

 For example, in cigarette products, we go, 

if I'm not mistaken, from a 70 millimeter plain end to 

something at normal circumference, which, let's say, 

is 24 or 25 millimeters, all the way to a product 

which is essentially 120 millimeters long and 17 

millimeters circumference.  And with a wide variety of 
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blends out there, including -- we include products 

that are imported.  

 The method has to perform well across those. 

And particularly looking at smoking methods, that even 

runs into another thing, just your basic smoking.  And 

the same with smokeless products.  We have everything 

there from dry snuff, moist snuff, snus, chewing 

tobacco, tobacco bits, et cetera.  And this presents a 

great challenge for the method developer.  

 I can tell you, having been in charge of 

method development when Brown & Williamson Tobacco was 

going along, that just getting a method in-house, 

where you might have the R&D laboratory and the 

factory QA laboratory, coming up with the same numbers 

can be a challenge even with the best of people.   

 Cigarettes tend to be very variable, even, 

again, under the best of circumstances, method 

development can be a tremendous challenge.  And I 

think that we are not telling the truth here when we 

say we have analytical methods for all these 

compounds, and I go to the literature and I find out 

things that are still using technology which is not 
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practical in today's consequence, like paper 

chromatography or LH-20 Sephadex gel chromatography, 

which are on some of these.   

 DR. BURNS:  Well, I would simply point out 

that this exercise has been undertaken inside tobacco 

industry laboratories and published, and has been 

undertaken in several countries.  And it has been 

undertaken semi-voluntarily in this country with the 

Massachusetts benchmark study, as well as the one that 

was recently published.  

 So the concept that somehow all of this is 

indecipherable and that absent some effort that has to 

proceed for multiple years with very complex kinds of 

questions being asked before any useful information 

can come about, I think, is not accurate.  The 

information that has come out has been useful, has 

been valuable, and there are well-established methods 

that other organizations have used repetitively to 

make the same kind of measurements that are being 

suggested here.  

 Until you get into the process of generating 

those numbers with the laboratories in the United 
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States for the products in the United States, you're 

not going to know what the variability of the 

measurement is until you actually see it.   

 We would certainly recommend that as that 

information comes in, that those be issues that the 

FDA consider and look at carefully as they decide how 

to take whatever action they choose to take from the 

information that comes in.  

 But to say that until you know what the 

variability is going to be, you can't make the 

measurements, is not accurate because until you make 

the measurements, you're not going to know what the 

variability is.  And you have to start somewhere.  

 I would suggest that unless there are 

specific tests that you feel don't have methods that 

are indeed consistent with making the measurements in 

a 21st century laboratory with a degree of accuracy 

that would provide useful information on cigarettes, I 

would suggest that we go forward with the methods 

characterization, the method characterization, that we 

have talked about and accept the fact that the FDA can 

convene groups of individuals who have specific 
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expertise to define those methods with more detail.  

 But I'm highly reluctant to accept the 

concept that somehow this is so complex and 

indecipherable that there is no way that anything can 

be done going forward at this point without some 

several years' worth of study.  

 DR. HATSUKAMI:  First Dr. Farone and then 

Dr. Lauterbach.  

 DR. FARONE:  Yes.  At the last meeting, 

slide 3 of Dr. Watson's presentation, he provided us 

with sources for established tobacco products and 

tobacco smoke methods, which included the 

International Organization for Standardization; the 

Cooperation Center for Scientific Research Relative to 

Tobacco, CORESTA; Health Canada; commercial labs; the 

Centers for Disease Control and Prevention; and, he 

mentioned three specific sources within the tobacco 

industry.  

 So to add to Dr. Burns' comments, there is 

no shortage of methods, and I don't know that our 

charge as a committee is to pick what the best 

method -- and even defining "best" is something we can 
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talk about in terms of I think that's really what the 

issue is.  Best includes some of these comments, the 

points that were made.  

 I would like to add one more thing to the 

list of what you look for in a method, and that's 

sensitivity.  Sensitivity is embedded in accuracy and 

reproducibility.  But I think we ought to mention it 

separately, because if we're looking at very low 

levels, then the method has to be sensitive at least 

to something below that that's embedded in something 

that Dr. Burns already has said twice, but if we put 

sensitivity in that list with accuracy, 

reproducibility, and repeatability.  

 So if we're asking somebody to determine 

things to the nearest 1 part per billion, for example, 

the method has to be sensitive to something less than 

1 part per billion.   

 So I think that I agree with Dr. Burns.  I 

mean, I don't see any lack of methods.  It's just a 

question of what do we want to be available in a 

method.  If we compare the one from 1955 that uses 

paper chromatography with one that uses liquid 
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chromatography today, you could make that comparison 

based on these parameters.  

 DR. HATSUKAMI:  Dr. Lauterbach?  

 DR. LAUTERBACH:  I'll agree with you that 

for essentially what's the "Hoffman" analytes, there 

are a good number of procedures out there.  But that's 

44 or 45 analytes out of a list of over 100.  Okay?  

 That's the thing here.  And if you look -- 

and I have right in front of me if you want to come 

over here, Dr. Farone, a list of the TC-126 met 

standards from the ISO webpage and the CORESTA methods 

from the latest CORESTA CD-ROM.  You're more than 

welcome to come over here and see what's going on.  

 DR. HATSUKAMI:  Any other comments? 

 David?  

 DR. BURNS:  Well, I was just going to say 

that we ought to consider moving forward in terms of 

discussing the parameters that we'd recommend.  And I 

would suggest that one of the parameters that the FDA 

consider as they look at the methods is the ability to 

get multiple analytes from a single method.   

 I think that would be a very valuable 
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consideration in thinking about which methods to 

select for PAHs, for nitrosamines, and for various 

other sets of compounds.  And that's a parameter that 

I would urge the FDA to include in its judgment about 

which method is the method that they would select.  

 DR. HATSUKAMI:  Yes, Dr. Watson?  

 DR. WATSON:  There's a couple of different 

approaches we can take here, and it sounds like a 

reasonable discussion.  One of the things we heard in 

Dr. Ogden's talk last time was about the wide 

variation in the product, and that calls the need for 

standard reference materials.  

 So I don't think it's our job to define what 

those are going to be, but that is something we 

probably should recommend.  There needs to be a common 

set.  We can have comparisons for lab, and as 

Dr. Farone pointed out, a basis for comparison.  Can a 

lab, given a standard, get the right answer, or 

standard reference material?  

 There are guidance in various ISO documents 

about how these things should be calculated.  Some of 

the problems Dr. Burns pointed out is there just 
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aren't enough labs that are doing the measurements to 

basically calculate the reproducibility for liability 

over a multiple lab format type testing.  

 There have been a number of papers published 

looking at this for ISO smoking conditions, but really 

nothing under Canadian intense smoking conditions.  I 

think there is work being conducted on that from the 

TobLabNet, and I think we'll have some guidance 

published in the near future.  

 But we can take some guidance from both the 

data from the Counts paper and from the Interp (ph) 

paper looking at what the range of reproducibility and 

reliabilities are.  And then I hate to say this, but 

I'll throw it out there as a suggestion, is that we 

looking what the maximum -- for things that we know or 

have reasonable estimates of what the reproducibility 

and reliability are, we can recommend those, or we can 

sort of look at these tables and make, for specific 

compounds, recommendations.  

 For the ones that we don't have -- as 

Dr. Lauterbach pointed out, of the 44 or so Hoffman 

analytes, we do have data.  On the other 56 compounds, 
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we don't.  But one could say, okay, we'll take what 

the maximum variability is in these other estimates 

and use that as sort of a baseline until we have more 

data to either tighten those up or widen those out.  

And I'll just throw that out as a possibility, see if 

anybody agrees or disagrees.   

 DR. BURNS:  I would agree with that.  And 

I'd like to add one additional point, which is that 

there are probably a number of those -- for instance, 

with the PAHs -- where, because they've been measured 

in the Hoffman analytes, you have good measures and 

you can collect the other information at the same 

time, and that will give you the answers that you're 

talking about from the data that's assembled.  

 So in a sense, you have both pieces being 

present.  One, you have a very clear, well-documented, 

well-experienced method for identifying benzpyrene, 

for whatever -- and then you have a whole series of 

other ones that you are collecting through that same 

method that, through the data collection process, you 

can accomplish the calculations necessary to form 

judgments about what the differences between two 
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different numbers mean.  

 DR. HATSUKAMI:  Okay.  So thus far, what I'm 

understanding is that, basically, it's going to be 

really critical to determine the reproducibility of 

methods.  And the parameters that are associated with 

this would be the accuracy, the reproducibility, 

repeatability, throughput, sensitivity, multiple 

analytes for a single method.  

 Then the other issue is that the accuracy, 

repeatability, and reproducibility have to be less 

than the brand difference.  That was the other 

critical point that was made.  

 So that's what I have so far.  And 

basically, it sounds like there are some standardized 

methods, particularly for the 44 Hoffman analytes, 

that could be used.  But there are limited methods for 

some of the other constituents.  And so it would be 

important to take a look at the data, such as observed 

from the Counts, to determine the maximum variability 

of these constituents.   

 Is that what I'm hearing?  I'm not sure 

whether I interpreted that correctly.   

 
  

 



 189 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

 DR. WATSON:  Yes.   

 DR. LAUTERBACH:  I'd like to disagree with a 

point here.  The Counts paper, very good work at its 

time.  It was done on products that were made in 

2000/2001 from essentially one manufacturer.  The 

cigarettes did not have lowered ignition propensity 

paper on them, and we know that changes measurements 

around.  

 Secondly, we've had a vast proliferation of 

cigarette brands on the U.S. market since 2001, and we 

have no assurance that these products will perform in 

the same way as Dr. Counts and her challenges reported 

based on product taken in 2000/2001.  We really need 

another Mary Ellen Counts paper based upon 

contemporary product before we say anything.   

 DR. BURNS:  Well, I would suggest that 

that's exactly the reason why we need to make the 

measurements in the U.S. products.  When you make 

those measurements, you will have that data.  You will 

have measures of variability across the existing 

products on the market.  And you will be able to do 

the same kind of analysis of the variability across 
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products versus the reproducibility of the measurement 

that was done by Dr. Counts.  

 So I would suggest that what you just said 

is the justification for collecting this data.  

 DR. HATSUKAMI:  Dr. Watson?  

 DR. WATSON:  I'd agree that the products may 

have changed over time.  But as Dr. Ogden pointed out, 

there is high variability in the product anyway.  And 

so we're not looking at the levels that were from the 

Counts or the Interp (ph) paper.  We're looking at the 

variability in the product.  And presumably, that's 

more or less constant.  And that might not be true, 

but in lack of any other evidence, one would suggest 

that might be the case.   

 DR. LAUTERBACH:  One of the things to 

consider here is very important.  Unlike certain 

international countries where there may be three or 

four major multinational manufacturers that control 

the market, in the United States, as was pointed out 

at the last meeting, we have over 200-plus 

manufacturers.  Most of those are not the powerhouses 

that we see in output capability from the major 
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multinational tobacco companies.  

 So this is one of the big things that makes 

the U.S. market very different from what has been done 

in many of the overseas markets.  We have a very large 

number of manufacturers and a very few number of 

laboratories that service those manufacturers.  

 DR. BURNS:  I can see how that's different 

from things that we measure in food or various other 

characteristics, where there are multiple 

manufacturers and a substantial variability in the 

product.   

 Yes, it's going to take some time.  You're 

going to have to have companies develop the expertise 

necessary to do it.  Yes, it may require the 

development of some additional laboratory capacity.  

But that is something that is part of every process 

such as this that moves forward over time.  

 DR. HATSUKAMI:  Okay.  And I don't think our 

charge is to determine the capabilities of different 

laboratories at this point in time.  What we're trying 

to focus on are the analytic parameters to recommend 

to the FDA.  So I think we should stick with that.  
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 Dr. O'Connor?  

 DR. O'CONNOR:  Dr. Burns has covered what I 

was going to say. 

 DR. HATSUKAMI:  All right.   

 DR. BURNS:  Sorry.  

 DR. HATSUKAMI:  All right.  So let's go back 

to these analytic parameters.  We determined that it 

was important to examine the reproducibility of 

methods that include accuracy.  Now, I guess my 

question is, how do you -- see, I'm somewhat naive to 

this area.  How do you determine accuracy of a 

particular method?  What's the gold standard?  Just 

for my edification.  I just wanted to know -- yes.  

Dr. Lauterbach?  

 DR. LAUTERBACH:  I'll yield to Dr. Farone.  

 DR. HATSUKAMI:  Okay.  Dr. Farone?  

 DR. FARONE:  Well, there's many different 

methods for doing it.  One is to add a known amount.  

One is to look at known samples that contain a known 

amount.   

 One is to -- when I say add a known amount, 

you can go in and make a measurement.  You can add a 
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known amount of the thing that you just got through 

measuring.  I like to refer to that as the method of 

standard addition.  And then you can see whether or 

not the new measurements you made accounts for the 

amount that you know that you added.  

 The other thing you can do, for some of 

these, where you have to recover something from the 

sample, is to start off with something that you know 

and then measure the total amount that you've 

recovered.  Dr. Watson may want to talk a little bit 

more about that.   

 But in all of the methods that we typically 

deal with, the recovery of the measured part of what 

you've added and how much of that you can recover is a 

standard part of being able to perform the method.   

 So these are, again, things that are usually 

defined in methods.  And the accuracy relates to -- 

let's say if you take three samples, because you can't 

do statistics on less than three.  So if you do 

triplicate, then you can calculate a standard 

deviation and a variance.  And that range, the thing 

that you added should be within that variable range, 

 
  

 



 194 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

if that's a help.   

 DR. HATSUKAMI:  Yes.   

 DR. FARONE:  And Dr. Lauterbach might want 

to add to that.  

 DR. LAUTERBACH:  Well, I think the one thing 

with cigarettes is there's no -- you don't go to the 

National Institute of Standards and Technology and buy 

a bottle of standard tar.  Okay?  Oftentimes, when 

you -- like I say, some of these techniques are used 

in the cigarette industry.   

 If I'm looking at how much additives goes on 

and I'm trying to develop a method for a thicker 

additive, I may start out by asking people to make me 

a no-additive cigarette, and then I have various 

amounts added to it.  But doing the cigarette method 

development of smoke analytes is very difficult, 

particularly when a lot of these things are 

essentially products of pyrolysis of the tobacco.   

 DR. HATSUKAMI:  So, I'm sorry, what was the 

point, then?  

 DR. LAUTERBACH:  Dr. Hatsukami, unlike, 

let's say, we were doing -- talking about a vitamin 
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preparation where we have inert carriers and we add 

pure vitamin to that, and we can do our test methods 

by starting out with a tablet without the active 

ingredients and doing standard additions, whatever, 

it's very difficult to do this for the cigarette 

combustion products, because they are basically -- you 

don't add those, per se.  Okay?  

 DR. HATSUKAMI:  So basically, you're saying 

that there may be some limitations in terms of 

determining the accuracy of a product using some of 

the methods that Dr. Farone had mentioned.  

 DR. LAUTERBACH:  It just basically is a lot 

more involved in figuring out your approach and then 

the level of the quantity you're measuring and the 

number of replicates you're willing to do.  And this 

is, again, why we like to go over different 

laboratories, because even the temperature and 

humidity of the laboratory can have an effect on the 

accuracy of your results.  

 DR. HATSUKAMI:  I understand.   

 Yes, Dr. Farone?  

 DR. FARONE:  Well, but these issues have all 
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been covered in prior methods that have been done.  

We've been reporting these constituents in tobacco for 

at least 60 years, that I'm aware of.  So we're not 

recommending that we invent things de novo.  We're 

saying we'll take the best of what's there, and these 

are the criteria by which we're advising FDA to define 

better -- maybe not best, exactly, until you look at 

them all.  

 I think all of those things will be 

considered.  And there are some things you can add and 

some things you can't.  We certainly can add nicotine 

to tobacco and see how much of it you get back over 

and above what was there.  That's not the same as the 

indigenous nicotine that's in the tobacco.  

 But the baseline that you're using will tell 

you that if you do it over and over again by the same 

method.  And I think that goes to Dr. Watson's 

recommendation, which we have in here, that if we have 

baseline product that we can use from time to time and 

you provide it to different laboratories, the method 

can be related to the baseline product.  

 DR. HATSUKAMI:  Dr. Watson?  
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 DR. WATSON:  Dorothy, accuracy is a very 

hard concept in the realm of tobacco products, because 

it is a naturally occurring product.  It's an 

agricultural product.  It changes from year to year, 

as we heard discussed before.  

 When you're developing local methods, there 

are a number of things you want to use to evaluate the 

method.  One of them, obviously, as Dr. Farone talked 

about, is recovery, some sort of standard addition.  

That way, you spike it into the matrix it's already 

in. So if there's any matrix effects with the tar or 

other substances in the thing, hopefully it sort of 

mimics it.  It's not a perfect situation, but it gives 

you some sort of confidence in the measurements you're 

making, that if you spike in a known amount, you can 

measure that known amount back out.  

 Other parameters one uses, looking at the 

LOD, obviously, that really is more performance of 

your analytical instrumentation these days than it is 

so much of the product itself.  

 Looking at the relative standard deviations, 

normally, the way I would calculate this, it's based 
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on your QC charts.  You can look at long-term 

performance, and you can look and see how much 

variation there is.  Again, this is for your 

particular lab, for your particular method.  

 But really, what it comes down to, in my 

mind, is reproducibility; that if you prescribe this 

is a method for measuring X compounds and I say this 

is the method that I use, if I then transfer this 

method to your laboratory, you can reasonably expect 

to get the same answer.  The method may be off a 

little bit just because of nuances in the method, or 

in terms of measuring, you might have a small bias, a 

slight under or over.  

 But the question is, can we reproducibly get 

the same number so we can compare data?  And it's 

really the reproducibility and consistency that's more 

important than accuracy -- not to say accuracy's not 

important.  Obviously, accuracy is important.  But 

without having a standard reference material that we 

can both pull from, that we can have good confidence 

that it has the same level of chemicals or produces 

the same level of chemicals in the smoke, we really 
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should be focusing more on reproducibility and 

consistency in the measurement.  

 DR. HATSUKAMI:  So that would be another 

recommendation, is that reproducibility and 

consistency can be vital, maybe even more so than 

accuracy.  Is that right?  

 DR. WATSON:  Yes.  Ultimately, not just in 

your laboratory, but also across multiple 

laboratories, as well.  And this gets back to the 

problem of inter-laboratory comparison, and, 

obviously, that would be the gold standard.  But until 

we have enough data, we need to fill the vacuum in the 

meantime.  

 DR. HATSUKAMI:  So within and across --  

 DR. BURNS:  Could I add a word here that may 

prevent it from getting misinterpreted?  

 DR. HATSUKAMI:  Yes.   

 DR. BURNS:  Could you change that to be, 

"Reproducibility and consistency may be relatively 

more important than accuracy"?  

 DR. WATSON:  Yes, Doctor.  Accuracy is 

important.  Accuracy is very important.  We all want 
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to have accurate measurements.   

 DR. HATSUKAMI:  Okay.  Good.  Then when we 

are talking about reproducibility, we did concentrate 

on talking about the reproducibility of methods.  But 

what we also talked about is reproducibility within 

laboratories, as well as across laboratories.  Right?   

 DR. WATSON:  Yes.   

 DR. HATSUKAMI:  And then this issue of 

repeatability, how is that different from 

reproducibility?  Repeatability is having -- analyzing 

replications, I guess, and seeing what the variation 

is across those replications.  Is that right?  And 

that's critical.   

 DR. LAUTERBACH:  Repeatability is within the 

laboratory.  Can I smoke 20 parts of cigarettes today, 

go in there tomorrow morning, and get roughly the same 

answers?  Assuming my lab is in condition, everything 

else being equal.  But it's when I take my numbers and 

then go over to -- send the same cigarettes to Dr. 

Watson, and can he get the same numbers.  

 DR. HATSUKAMI:  And sensitivity, can we talk 

a little bit about that?  What do we mean by that?  
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Just the limit of detection, is that what we're 

talking about?  All right.  

 DR. BURNS:  Particularly relative to the 

level that's present in what you're trying to measure.  

 DR. WATSON:  Exactly.  

 DR. HATSUKAMI:  I want to talk a little bit, 

then, about the standard reference materials.  Could 

you elaborate on that?  I forgot who brought that up.  

 DR. WATSON:  I'm not an expert in this area. 

But there are some standard reference materials that 

are housed or produced by University of Kentucky.  I'm 

not exactly sure.  Maybe someone from the tobacco 

industry could speak better on this.  There are a 

number of cigarettes that are manufactured, as well as 

smokeless tobacco and maybe some other products, too.  

 DR. HATSUKAMI:  Right.  But what was the 

point in reference to this?  

 DR. WATSON:  Well, we need to ensure that 

these are available if we're going to do these sorts 

of inter-laboratory comparisons or some sort of 

proficiency testing.  

 DR. HATSUKAMI:  Yes.  Okay.   
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 DR. LAUTERBACH:  Just starting off with the 

smokeless tobacco, the CORESTA smokeless tobacco 

subgroup is about to release new standard reference 

materials for smokeless tobaccos that will a include 

moist snuff, a dry snuff, a snus, and a standard 

American-style chewing tobacco.  

 The sample's been manufactured.  The 

subcommittee met on June 10th to go over the data.  I 

think there's still a couple things to work out before 

these are issued, and they'll actually be issued from 

the Crop Science Department, North Carolina State 

University.  

 As far as I know, in reference cigarettes, 

we still have Dr. Orlando Chambers up at Kentucky with 

his KY3R4F.  There's a Canadian industry monitor, and 

I believe there's also a CORESTA monitor.  

 But I'll caution everyone on those.  Those 

are standard configuration cigarettes, and things can 

go wild in your laboratory as you move away from a 

typical, quote, "American king-sized cigarette."   

 DR. HATSUKAMI:  Dr. Burns?  

 DR. BURNS:  Again, this is a common problem 
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for any set of measurements -- clinical laboratories 

in hospitals, blood gas laboratories, which is 

something that I'm familiar with -- where the 

processes have been worked out.   

 You probably need more than one form of 

standardized thing.  You may need standardized 

cigarettes.  You may also find some value in 

standardized tar or standardized subcomponents of tar. 

And that can be made in substantial amounts and stored 

for a period of time.  And you demonstrate the 

stability, and you use that until it's gone, and then 

you generate another batch with a new set of metrics.  

 We would send around vials containing 

various known concentrations of gas to different blood 

gas laboratories so that they could standardize the 

measurements of blood gases.  These are all processes 

that take some time, take some energy, but it's just a 

matter of working through the steps and making 

decisions about what kinds of materials you want to 

provide as standardized materials to improve the 

accuracy and validity of the numbers that you're 

receiving.  
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 DR. HATSUKAMI:  Dr. Watson?  

 DR. WATSON:  I agree with Dr. Burns.  

Generally, that is how one proceeds.  One has a 

prescribed standard, and then hopefully before that 

standard runs out, as the stocks run low, a new 

standard is made.  You overlap those, and so you can 

gauge the performance of the new standard as the old 

one gets completed.  And you can continuous operate.  

 The other thing, going back to accuracy, 

again I feel bad that I downplayed accuracy.  Accuracy 

is very important.  One other way one accesses 

accuracy is independent confirmation.  Generally, if 

we're bringing up a new assay, we will send it out for 

independent verification by a different laboratory.  

So in my mind, that's very important, at least.  

 DR. HATSUKAMI:  Dr. Farone?  

 DR. FARONE:  Yes.  I'd like to point out, in 

addition to that, I do the same thing in our 

laboratory.  We also send out the method with it.  So 

it's not just a confirmation of the measurement, it's 

a confirmation of the method.  

 There's another way you can do it.  If you 
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think the numbers are absolute, you can use another 

method and try to get the same number.  Both of those 

things have their place and are viable.  But if you're 

testing both the accuracy and the method, generally 

what we do is to see whether another laboratory, given 

exactly the same method and the same material that's 

being tested, gets the same answer.   

 So there's two different ways.  But those 

are done for every method that we use, no matter 

whether it's tobacco or drugs or environmental issues.  

So there's nothing really different or new here than 

what's usually done as a standard.  

 DR. HATSUKAMI:  Dr. Watson?  

 DR. WATSON:  We're sort of going around in 

circles here a little bit.  Obviously, you'd like to 

have an inter-laboratory comparison.  We have 10 or so 

labs doing that.  But in lieu of having that, at least 

it gives you some confidence in your measurement 

ability if it's at least reproduced in an external 

laboratory.  

 DR. HATSUKAMI:  Okay.  How about throughput? 

We haven't talked about throughput.  Is that an issue, 
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a parameter that should be considered?  Yes, 

Dr. Farone?  

 DR. FARONE:  Well, the object of throughput 

has to do with economics.  It's the same as what's 

mentioned here as being able to get more than one 

analyte out of the same method.  It's related to that. 

So throughput, if you're selecting between methods, 

the economics of the method is obviously important if 

you're going to pay to have the method done.  So you 

want it to provide the maximum amount of information 

in the minimum amount of time.  

 It's sort of like, yes, we want to look at 

them for throughput.  Throughput comes after the other 

parameters.  If it's not an accurate method, if 

there's no precision, if you can't get the 

sensitivity, then throughput isn't something that 

matters.  Throughput matters once you have found the 

rest of the parameters. So it's a good method.  

 So then we worry about if I've got two 

methods, equal accuracy, equal precision, 

sensitivity's the same, then obviously the one that's 

the least expensive to do and has the highest 
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throughput is the preferred method.  

 DR. HATSUKAMI:  It makes sense.  

Dr. Lauterbach?  

 DR. LAUTERBACH:  Again, one thing about 

doing measurements on cigarette smoke, besides the 

fact that cigarette smoke tar is not stable nor is the 

gas phase, and the tar you get at Health Canada 

conditions is not the same as you get at ISO 

conditions; but basically, if you're taking a puff, so 

many puffs on these cigarettes, it's going to take you 

a certain amount of time just to do your smoking.  

Okay?  

 Yes, you can do things downstream to improve 

the speed of your downstream analyses.  But basically, 

you just have your smoking time, and before the 

smoking time, you have your cigarette conditioning 

time.  We might point out here that, unfortunately, we 

didn't ask them to make presentations, but we have two 

leading experts on how to run smoke labs out in the 

audience, Dr. Richter from Labstat and Dr. Higby from 

Arista.  So we have plenty of expertise, but 

unfortunately, we did not choose to call them and ask 
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them to help us.  

 DR. HATSUKAMI:  Any other parameters that we 

would like to recommend?  Nothing else?  

 DR. BURNS:  Perhaps you ought to add the 

concept of flexibility over time.  

 DR. HATSUKAMI:  Could you elaborate on that?  

 DR. BURNS:  Just that these processes are 

going to evolve in a variety of different ways, and 

you want to preserve the ability to make a change in 

methods or make a change in approach as things evolve.   

 So one of the concepts of the entire testing 

program, as opposed to a specific method, would be the 

flexibility to incorporate progress as it occurs.  And 

some of that will occur because of the data that 

you're generating, and some of it will occur because 

of advances in science and technology.  

 DR. HATSUKAMI:  Okay.  Any other discussion 

of the parameters?  

 [No response.] 

 DR. HATSUKAMI:  So I am under the opinion 

that the committee is satisfied with the list of 

parameters that we have developed.  I see Dr. Hecht 
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shaking his head yes.  And Dr. Burns is yes.  Okay.   

 DR. BURNS:  The two of us agree to disagree.  

 DR. HATSUKAMI:  Of course.  Okay.  Well, 

then, we will proceed on to the next question.  Is 

this the last question?  I think it's -- yes, there's 

another one.  

 So what considerations do you recommend to 

TPSAC as those FDA should take into account when 

developing a sampling plan for tobacco products?  So, 

for example, how should the number of replicates be 

determined?  How often should tobacco products be 

tested?   

 Should the products be analyzed immediately 

after they are manufactured or stored under certain 

environmental conditions to simulate shelf time?  Are 

there other important considerations regarding tobacco 

product collection and storage?  

 So let's start off with the first.  How 

should the number of replicates be determined?  Yes, 

Dr. Watson?  

 DR. WATSON:  I don't have the document here 

in front of me, but there is a standard ISO document 
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that talks about sampling.  And I think we should look 

towards that to answer some of these -- it won't 

answer all of these questions; it'll answer quite a 

few of these questions.  I'll see if I can get some of 

that information.  I'll request it in an e-mail here 

in a second.  

 DR. HATSUKAMI:  Okay.  So standards by the 

ISO should be taken -- should be examined.  So are you 

saying that maybe prior to really exploring these 

questions, we should take a look at that ISO document?  

 DR. WATSON:  I think that would be 

worthwhile, unless someone disagrees.  We shouldn't 

really reinvent the wheel here.  Someone's done 

careful deliberation and put some real thought into 

how this should be done and what's the most 

appropriate way for doing this.  

 DR. HATSUKAMI:  Is that possible, to get 

hold of the ISO documents?  

 DR. ASHLEY:  ISO documents are -- they're 

not like peer-reviewed literature, meaning you can't 

just get them and make copies of them and hand them 

out to everybody.  They're actually copyrighted 
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documents.   

 So that's really not something we can do.  

We actually discussed that amongst the group and 

realized that we'd have to pay for every single copy 

we made.  So we can't really do that.  

 DR. WATSON:  I'll try to get some 

information summarized, then.  

 DR. HATSUKAMI:  Yes, Dr. Burns?  

 DR. BURNS:  As we go in, I think it might be 

useful to lay out some parameters, what we're looking 

for.  Okay?  And if we assume that we're looking for 

measurement for once a year -- I'm not making that 

decision; I'm just using that as a framework -- I 

think we're looking for the product as it is purchased 

by the consumer, with whatever storage and various 

other characteristics happen as they sit on store 

shelves, et cetera, rather than as they come off the 

assembly line from the manufacturer, because those two 

things, at least -- certainly for smokeless, and 

probably for cigarettes -- make substantial 

differences.  And what we're really interested in is 

how the product is offered to the person who's using 
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it.  

 Secondly, I think we need to understand and 

have some basis from the sampling to ensure that we 

have evened out seasonal variation, things like 

temperature and humidity, et cetera, and geographic 

variation, which also vary by season and location.   

 Those are things that shouldn't be taken to 

absurd levels, but we need some ability to ensure that 

we're not sampling all of our cigarettes from one 

factory in North Carolina and not examining the 

potential differences that are occurring for people 

who are smoking cigarettes in Seattle or some other 

place.  

 So I would suggest that some process for 

accumulating cigarettes from places where they are 

offered for purchase in multiple locations be put in 

place, with those products picked up and stored over a 

period of time, and measured then periodically.  You 

could get your replicates.  Rather than doing all the 

replicates at one time, you could get your replicates 

on a quarterly basis; or if you want five replicates, 

every 20 percent of the year you would do it.  
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 But I do think that it is valuable to ensure 

that some measure -- not an extreme measure, but some 

measure of both temporal variability with climate and 

geographic variability be built into the sampling 

plan.  

 DR. HATSUKAMI:  Any discussion on that 

point?  So, David, it seems like what you're -- oh, 

I'm sorry.  Dr. Lauterbach?  

 DR. LAUTERBACH:  At least when I was 

involved with a tobacco testing laboratory, which was 

back in the 1990s, it was basically a 50-city pickup, 

two packs from each city.  And the pickup was done 

early in the year, and it was, basically, you took 

what was in the marketplace.  Sometimes you ran into 

situations where a manufacturer had changed a design, 

and you did wind up with a bimodal population.   

 But that's how it was done in the U.S. when 

TITL was doing it, and that was a time when several of 

the manufacturers had multiple manufacturing sites.  I 

don't think we have that situation anymore, with lots 

of manufacturing sites per given brands.  

 DR. BURNS:  It's not really the 
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manufacturing site that bothers me so much for 

geographic variation so much as the propensity for the 

cigarettes to be stored for different periods of time, 

under conditions of different temperature and 

different humidity, et cetera.  And those are 

circumstances that, at least until we know that they 

don't make any difference, the existing experience for 

smokeless and for other products suggests that those 

kinds of things do make a difference.  

 Therefore, if the goal is to identify 

measures that are for products as the consumer 

purchases them, we'd need some ability to ensure that 

we have geographic variability in the sampling plan.  

 DR. HATSUKAMI:  Yes, Dr. Heck?  

 DR. HECK:  I think Dr. Burns has some valid 

points here.  The manufacturers, I think, generally do 

their best to package a stable product to retain the 

specified moisture.  But you do lose some control over 

the handling and storage once it's out of the hands of 

the distributor.  

 The more popular brands do turn over rather 

rapidly and are replenished and replaced, so probably, 
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all things being equal, might tend to be fresher; 

whereas more obscure brands or less popular with lower 

sales volume might tend to be less fresh.  

 The changes in smoke chemistry, I'm not sure 

I'm aware of them all.  Some may be averse.  Some may 

be beneficial.  I'm not sure which direction those go. 

It may not be possible to generalize.  But if we do 

standardize on a sampling scheme, there may be some 

special considerations required for equitable sampling 

of relatively less popular brands as compared to a 

very major brand.  

 DR. HATSUKAMI:  So it seems to me that 

there's going to be a lot of variability introduced by 

sampling as the consumer might purchase the product, 

and so sampling in retail stores, in other words.   

 So I guess the question to you, David, is do 

you think it's worthwhile not only having people 

purchase the products in retail stores, but also 

having more standardized conditions in terms of 

location where the product is purchased, so from the 

factory or -- is it worthwhile doing that, or do you 

think that ultimately we want to know the constituents 
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as the consumer might?  

 DR. BURNS:  As I said, I think the question 

is what question you're trying to answer.  If you're 

trying to answer, what is the consumer receiving, my 

bias -- which is a bias -- is that the manufacturer 

has a responsibility for that.  And if, for example, 

products are becoming wildly bad because of the way 

they are shipped or stored or packaged, then that is 

something that the manufacturer should indeed address.  

 So my own bias is that what question we 

should be addressing with the measurements of the 

cigarettes is what's happening in the packages that 

the consumer goes out and purchases, which requires a 

sampling frame that integrates sampling over time and 

integrates sampling across geographic areas.  

 If you want to only sample the manufacturing 

process and you don't care about what happens after 

the product is, say, packaged at the cigarette 

manufacturer, that's a different question.  And it 

certainly would be expected to have a smaller 

variability.  

 But I'm not sure that that smaller 
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variability is something that gives you value relative 

to the ability to say that what you're measuring is as 

close as you can get to the mean value over time and 

geography for that cigarette for that year as the 

consumer purchases it.  

 So they are different questions.  I'm not 

saying absolutely that either one is the right 

approach.  But I've expressed my bias as to which one 

I favor.  

 DR. HATSUKAMI:  No.  And I agree.  I think 

the idea of the retail, buying the cigarettes or the 

tobacco products at the retail level, is important.  I 

was just wondering if, in addition to that, whether we 

should actually take a look at cigarettes that are 

from the factory.  

 Dr. Farone?  

 DR. FARONE:  Yes.  I'd like to point out 

this may be one of those issues where we could also 

look at the experience of people who have been doing 

this for a while -- Canada, New Zealand, Australia, 

whatever, just to see what the experience has been, 

because if you think about the two different reasons 
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that Dr. Burns just -- they might both be viable.  

 My understanding is that some are operating 

on a once-a-year schedule.  Some are operating on a 

twice-a-year schedule.  And that seems to be what 

people are doing.  But I really don't know the 

rationale behind the selection of the time period that 

they used.  Obviously, it takes time to do the tests.  

 So maybe that would help us determine, at 

least, or inform us as to how some of these things 

have been handled by people who have been in the 

business of doing this for a while.  We know what it 

was for the Federal Trade Commission tests, so we have 

that one as something we've done in this country.   

 These other tests we haven't really done in 

this country.  And I think each -- and Dr. Heck may 

want to speak a little bit more on that -- but each of 

the companies that has done this, and several of them 

have, have used slightly different timeframes.   

 Some of them have gone back and got things 

from five years.  Some have looked at what's now.  So 

even in the published data, it's not always clear how 

old the product was or when it was done.  
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 So I think this is a very important point, 

that however we do it, it needs to be maybe very well-

defined or better-defined so that we know when the 

products were manufactured and when they're being 

tested.  And I think every manufacturer does designate 

the time of manufacturer of the product on the 

cigarettes or on the packs.  So that is part of the 

information, I think, that we need to make sure gets 

collected.  

 DR. HECK:  Yes.  Dr. Farone is correct.  The 

industry has for some time -- or different companies, 

different components of the industry -- has done shelf 

sampling as well as sampling at production, and maybe 

other stages, possibly, of the life cycle of the 

product.  

 I'm not, as I sit here today, familiar with 

all the different approaches that have been taken.  

But I'm sure that the domestic companies here as well 

would be able and willing to share their learnings 

from their experiences in shelf sampling of product 

and various -- because even from retail store, which 

retail store?  I'm not sure if there's an art or 

 
  

 



 220 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

science to that, or both.   

 How do you get that representative sample 

that the guys back in the lab want?  And I think that 

the various companies have looked at this and come to 

their own judgments about that.  And I think we'll be 

glad to share those approaches with the committee.  

 DR. HATSUKAMI:  Dr. Lauterbach?  

 DR. LAUTERBACH:  Okay.  Just this one thing. 

If you look at any of the smoking protocols, as well 

as what happened at TITL, you have that sample come in 

and you get ready to smoke it, the first thing you do 

is condition it.   

 So even if you have cigarettes taken from 

the desert or, Dorothy, up where you are in Minnesota 

in wintertime, which is a very harsh environment for 

cigarettes, because there's essentially zero humidity 

in the stores, or versus Miami, you're going to 

condition out those differences before you smoke them. 

That's part of the smoking protocol.  

 DR. BURNS:  I understand the process of 

conditioning.  And you then standardize for 

temperature and humidity.  The question we're asking 
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is what happens to the product itself during the 

period of time at which it was dry that would alter 

its performance in ways that would be detectible, even 

under standard humidity and temperature conditions.  

 For example, the one that sticks in our 

minds all the time is the work that's been done on 

smokeless tobacco and nitrosamines in relation to the 

shelf life. The longer you leave it on the shelf, for 

some product, the higher nitrosamine levels you get.   

 So that's one example of something that 

wouldn't be altered by taking that product, then, back 

to the laboratory and conditioning it to standard 

temperature and humidity.  

 DR. LAUTERBACH:  But that's very 

explainable, because most of the moist snuff products 

are very high water activity, while cigarette 

products, you basically are below that point where the 

cigarettes are subjected to microbial damage.  

 DR. BURNS:  But it is also just an example.  

 DR. HATSUKAMI:  Dr. Farone?  

 DR. FARONE:  Well, this goes to the 

geographic thing, which again, I think what Dr. Heck 
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mentions could be.  If you leave cigarettes in a non-

conditioned in place in Phoenix, Arizona during the 

summer months, you're going to lose volatiles.  

There's no question about it.   

 So when you test for certain things which 

can be lost against the ones that are left in 

Minnesota, you do see differences.  This has been 

reported.  You don't see much of this in the peer-

reviewed literature, but if you look in the literature 

of the tobacco companies.  

 So I think that kind of information -- and I 

think we've covered it, really; Dr. Burns mentioned 

your geographic distribution, your temporal 

distribution, whether you sample summer, winter, 

spring, and fall, and make sure you don't get bias due 

to when you sample -- all of those things need to be 

considered in a sampling protocol of what's out in the 

field.  

 A sampling protocol for what's manufactured 

is less subject to that -- because most of the larger 

companies, anyway, make cigarettes in a conditioned 

environment, and it depends on what tobaccos they use; 
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they may not be stored in a conditioned environment -- 

so these are the things to take into account.  And how 

much they affect the things that we're looking at you 

really won't know until you get a couple years under 

your belt and see how they affect it.  

 What we do know from the literature is they 

do change.  That's clear.  We just don't have it done 

in the same -- every company didn't use the same 

method when they did a study on staff that was left in 

the field or left in Arizona or whatever.  

 DR. HATSUKAMI:  So far what I -- oh, 

Mirjana?  

 DR. DJORDJEVIC:  I just have one question.  

Are we going to have the same type table for sampling 

cigarettes and smokeless tobacco?  Because they are 

really different products and the variation can be 

very different, whether we are talking about 

cigarettes or smokeless tobacco products.  

 DR. HATSUKAMI:  So in terms of obtaining 

these samples --  

 DR. DJORDJEVIC:  Like how many times a year, 

and also geographical variability.  
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 DR. HATSUKAMI:  Do you think they're 

different between the smokeless tobacco and 

cigarettes?  

 DR. DJORDJEVIC:  I think so.  

 DR. HATSUKAMI:  And why is that?  

 DR. DJORDJEVIC:  Excuse me?  

 DR. HATSUKAMI:  Why would you say that there 

would be differences between smokeless tobacco and 

cigarettes in terms of the sampling?  

 DR. DJORDJEVIC:  As it was pointed earlier, 

smokeless tobacco has a much higher moisture content, 

which also allows for microbial activity.  And the 

change is more profound in that type of product than 

cigarettes, which are kept also in a pack which is 

cellophaned and has -- if it's not open, has very 

tight moisture, which goes up to 11 percent or 

something; while if you open Skoal or Copenhagen, you 

may have 60 percent of moisture.   

 So these are completely different products 

and subject of different variability.  

 DR. HATSUKAMI:  So what that would mean is 

that you would have more frequent sampling for the 
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smokeless tobacco products --  

 DR. DJORDJEVIC:  Smokeless tobacco.  

 DR. HATSUKAMI:  -- compared to the 

cigarettes?  

 DR. DJORDJEVIC:  Yes.   

 DR. HATSUKAMI:  David?  

 DR. BURNS:  Let me try and clarify that.  

What you're describing is something that would 

increase the variability and the results with products 

that are sampled.  And I think that's quite true for 

smokeless. Is it also then true that you need a 

different kind of sampling?  You're going to see 

bigger variability, and that's what you're looking for 

based on the sampling you've done.  

 But is it really necessary to sample from 

more geographic areas, or more frequently, or with 

some other characteristic or is it the results of the 

testing that's going to be more variable based on the 

sampling frame that you've already set up?  

 DR. DJORDJEVIC:  I think both.  

Geographically, they can be very different.  And also, 

the testing can be different.  It depends on the time 
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of sampling and the region.  

 DR. BURNS:  But the question is, if you're 

going to sample -- I'm not suggesting that we do this, 

just repeating something that I've heard -- if you're 

going to sample in 52 cities geographically, do you 

need to sample in 100 cities geographically for 

smokeless, or would the same number of cities satisfy 

the geographic variability for smokeless?   

 That's the question, I think, that Dorothy 

was asking.  I understand that if you sample 52 

cities, you're going to see bigger variability in 

smokeless than you will with cigarettes.  

 DR. DJORDJEVIC:  Well, in that respect, 

you're correct.  

 DR. HATSUKAMI:  So Mirjana, you're saying 

that we can sample in the same cities for smokeless 

and cigarettes, but that that wouldn't really matter, 

or the frequency -- we'll see a lot more variability 

with smokeless; so, therefore, the frequency can be 

the same, too, or it has to be different?  I guess I'm 

trying --  

 DR. DJORDJEVIC:  I was also thinking more 
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along the line whether like once a year or twice a 

year.  For smokeless tobacco, maybe more frequent 

sampling, because of that variability and the impact 

of the climate.  

 DR. HATSUKAMI:  Any other points?    

 [No response.] 

 DR. HATSUKAMI:  So right now, to this point, 

it seems like what we're saying is that or what some 

people have said is that we should actually sample 

products at the retail level, taking in account 

temperature variation, temporal variation, regional 

variation.  We should sample at least yearly, 

potentially more for smokeless tobacco.  And as far as 

the issue of sampling in the factories, it sounds like 

people don't feel strongly one way or the other 

regarding that.  Is that correct?  

 Yes, Dr. Heck?  

 DR. HECK:  Before we leave totally behind 

the possibly of sampling at production in some 

fashion, I think some of these are -- we've had some 

worthy topics discussed here.  Dr. Burns has presented 

a rationale for sampling at the retail marker.   
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 I'm just wondering, though, looking ahead, 

we may have some constituent differences, red 

herrings, in a sense, that maybe could conceivably 

have resulted from mishandling or whatever, or slow 

turnover of a product in a less than ideal retail 

circumstance. 

 We would sample the retail with -- let's be 

aware that there may be increased variability there 

that may or may not be informative in terms of how 

their product was produced or more mishandled.  I know 

that cigarette products that are grossly mishandled 

and dried out, let's say, left in the sun or whatever, 

might be considered unsellable, unsatisfactory, 

returned and destroyed, something like that.  

 So I can familiarize myself, I guess, with 

some of the individual practices in this area.  I'm 

not prepared today with that.  But I think there would 

be certain advantages in terms of our initial foray 

into analytical comparisons among brands to sample a 

little closer to production as opposed to deep into 

the retail shelf.  But I do appreciate that there's 

some rationale presented here for that alternate, as 
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well.  

 DR. HATSUKAMI:  So maybe we should put 

forward the recommendation to do the retail and 

possibly at the time of production, then.   

 DR. HECK:  They may both be worthy 

questions, worthy of investigation.  

 DR. HATSUKAMI:  Right.  Yes.   

 DR. HECK:  But they may not both be 

optimally answerable simultaneously here.  Maybe we 

should consider the advantages or disadvantages of 

each approach.  

 DR. HATSUKAMI:  So you want to do that here, 

consider the advantages and disadvantages of each of 

the --  

 DR. HECK:  This is something I need to learn 

more about myself.  And I'd certainly, on behalf of 

the represented parties, like to collect their 

feelings, and indeed, their knowledge on this topic 

that I'm sure goes beyond my own.  So I don't have 

that information today.  

 DR. HATSUKAMI:  So I think what I'm hearing 

from the committee is that -- and even Dr. Watson had 
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mentioned that -- that we really need to have a little 

bit more information from what has been done, either 

in Canada or through ISO, to give us better 

information.  

 DR. HECK:  I think, with so many challenges 

on this analytical front that we've had about today in 

terms of method variability and everything else, 

adding one more variable to the mix maybe should be 

done cautiously or judiciously so that we can get as 

quickly as we can to the best answer for FDA's 

interests.  

 DR. HATSUKAMI:  Okay. 

 Dr. Farone?  

 DR. FARONE:  Yes.  What I'm hearing is that 

the difference is what the consumer buys versus what 

the manufacturer intended when the product leaves the 

manufacturing facility.  And I think they're both 

interesting questions, and probably both have to be 

addressed.  

 One way, potentially, to address that is to 

have a different time schedule, and this could be 

determined later.  It's easier to sample the 
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manufacturers' stuff because all they have to do is 

take it and send it; whereas going out to retail 

establishments and buying at 100 stores in different 

places, is a little more complicated.  

 So what I'm hearing is that that difference 

may be useful in and of itself, because it may tell us 

something about how the handling and how the treatment 

of the product after it leaves the manufacturer 

affects some of these chemicals and the things that 

we're interested in.  

 So it seems to me it's not a matter of 

either/or.  It may be a matter of the time schedule 

that one uses for both.  And maybe the committee 

would -- maybe we ought to, as a subcommittee, say, 

well, it would be better to do both, but we understand 

the load.  And so, therefore, you have a -- maybe we 

look at a different sampling schedule for doing 

either/or.  

 DR. HECK:  Yes.  I'm not as familiar with 

the retail end of this business as some others.  But I 

don't doubt that a large volume, mass retailer, the 

shelf product may differ in some ways from a very 
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small store, let's say, that's not serviced very often 

and doesn't have a high volume of sales.  

 I'm just suggesting that I believe there 

probably is existing information on this topic 

available.  I just don't have it at hand.  I'm not 

very familiar with it.  But it seems like the sort of 

information that the companies may well have gathered 

in the past, and, in fact, may be getting on an 

ongoing basis.   

 We could ask that question and see if indeed 

there is some useful to inform this topic.  

 DR. HATSUKAMI:  Dr. Farone?  

 DR. FARONE:  Yes.  I'd like to point out 

that at least with Philip Morris and RJR, there's a 

set of documents sometimes called Cigarette 

Information or Cigarette Intelligence.  It was studies 

done every year where they collected products of their 

own and the competitors, and they did exactly these 

kinds of analyses.  

 Those pretty much are all available.  

Obviously, that's not peer-reviewed literature; it's 

right out of the industry.  But it does have a lot of 
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the kind of information that Dr. Heck is alluding to.  

 DR. HATSUKAMI:  Dr. Burns?  

 DR. BURNS:  This is a solvable problem as 

you move forward as well.  You can decide which 

approach you want to go with, and then sample the 

second approach and see what the differences are.   

 If, as would be more economically simple, 

you select from the manufacturer on a 

daily/weekly/monthly/whatever the right frequency is, 

and then for 30 brands of different characteristics 

and different market shares, you sample from 10 or 15 

geographic sites throughout the season of the year, 

you could compare the results for those brands to the 

results coming out of the manufacturer, and you would 

have some understanding about the magnitude of the 

differences that are occurring.   

 I would suggest that I think we make the 

point that what we are interested in is what the 

consumer is receiving.  And if we can get information 

that accurately reflects what the consumer is 

receiving from selecting products at the manufacturer, 

then that's fine.   
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 But the goal, really, is to understand what 

the consumer is receiving, and that may require some 

mixed mode of sampling for a period of time until we 

understand how much variability there is between the 

two approaches.  And if there is large amounts of 

variability, it might require some consideration about 

the economics of one approach versus the other and 

how -- if you have 300 brands of cigarettes, you could 

select 10 percent of them every year and do the 

sampling in the more expensive mode.  

 All I'm saying is that I think it would be 

useful for the committee to say what the FDA is really 

interested in is what the consumer is receiving, and 

that there may be multiple sampling strategies that 

successfully answer that question.  But it doesn't 

change the fact that that's the question we're 

interested in.  

 DR. HATSUKAMI:  So basically, as a 

committee, we can recommend to the FDA that we are -- 

we would recommend -- it would be important to 

understand what the consumer is receiving.  So testing 

products on a retail level would be -- for us, anyway, 
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it would seem like that would be the method of choice.  

However --  

 DR. BURNS:  Well, unless what you find out 

is, when you test them at the manufacturer and you 

test them at the retail leave, there are only small 

differences that are really not significant.  

 DR. HATSUKAMI:  Right.  Right.  

 DR. BURNS:  In which case, then, it's much 

simpler --  

 DR. HATSUKAMI:  To do the -- right.  

 DR. BURNS:  -- to do it at the 

manufacturer's level.  But that doesn't change the 

fact that the question you're trying to answer is what 

the consumer's getting.  It just demonstrates that you 

can answer that with a more --  

 DR. HATSUKAMI:  Through the manufacturer.  

 DR. BURNS:  -- with a simpler sampling 

frame.  

 DR. HATSUKAMI:  So that's the recommendation 

that we'd like to make, then? 

 Anybody in disagreement with that?  

 [No response.] 
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 DR. HATSUKAMI:  So we're interested in 

understanding what the consumer receives.  However, if 

there's a more expeditious way of determining that by 

analyzing the samples obtained at the manufacturer 

level, then that would be the most appropriate and 

cost-effective method.  

 DR. BURNS:  And we should add to that the 

statement that it appears that there is a reasonable 

body of evidence that addresses that topic, that we 

don't have available to us at the moment, that it 

would be useful to have the FDA consider as it makes 

its decisions about what to do, both how other 

countries have done it and also how manufacturers in 

the United States have addressed the same question.  

 DR. HATSUKAMI:  All right.   

 DR. HECK:  Yes.  I will inquire after this 

question with the tobacco manufacturers.  There may be 

a body of information already available to help move 

us towards a judgment.  

 DR. HATSUKAMI:  Richard?  

 DR. O'CONNOR:  Just to make sure in what we 

say here that the issue of the shelf life for 
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smokeless doesn't get lost, and that that may be a 

special case that needs to be particularly focused for 

sampling at retail.  

 DR. HATSUKAMI:  Yes?  

 MS. JINOT:  Just on the issue of smoking, if 

I understood correctly -- I'm sorry, the smokeless 

tobacco, if I understood correctly, it's an issue of 

the microbial activity, in which case if there's only 

certain constituents that are affected, then maybe 

only certain constituents would need to have the more 

frequent sampling or analysis, anyway.  

 DR. HATSUKAMI:  Does that make sense, 

Mirjana?  Are you in agreement with that?  

 DR. DJORDJEVIC:  Well, historically, only 

like a few constituents have been found in smokeless 

tobacco.  So we don't really know how all of them 

behave during storage.  Until we get a better 

understanding, I think we should analyze everything.  

 DR. HATSUKAMI:  Any other comments?  

 DR. HECK:  Well, just on that smokeless 

question, I guess as far as I'm aware, the preeminent 

concern is the nitrosation that may occur during 
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holding of the product.  And I'm unaware of any other 

chemical changes that have been raised as a concern, 

other than the possibility that nitrosamines may be 

increased.   

 So could a more focused attention narrowly 

on nitrosamines suffice, or unless someone is aware of 

other issues with smokeless?  

 DR. HATSUKAMI:  Yes.  Dr. Farone?  

 DR. FARONE:  Well, there's the issue of 

sugars.  Right?  Sugars being reduced due to microbial 

action on it.  We have seen that in some tobaccos.  

The sugar gets reduced, so you increase the amount of 

acetaldehyde, formaldehyde, and things like that with 

time.  

 Actually, I was going to point out, also, 

that as part of the NCI study that was recently done, 

there was a wide range of information made available 

on smokeless tobacco.  And that might be another place 

where we could look to gain some information about 

this issue of what changes were seen and that kind of 

thing.  

 DR. LAUTERBACH:  Dr. Farone, could you 
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please provide references to your last two statements, 

either from the peer-reviewed or point out to me where 

I can find it in the tobacco documents?  

 DR. FARONE:  I'm not sure which statements -

-  

 DR. LAUTERBACH:  Which pages, et cetera?  

 DR. FARONE:  Which statement?  The issue 

that sugars are decrease on storage of tobacco?  

 DR. LAUTERBACH:  Are you talking about moist 

snuff?  Are you talking cigarette tobacco?  

 DR. FARONE:  Almost any tobacco, if you 

store it and it's got a reasonable amount of water in 

it, say 7, 8 percent, over time you see a reduction in 

sugars. I think that's widely known.   

 Maybe you dispute that, but if you just look 

at stored tobacco, the industry stores tobacco for 

five years, four years.  And there are changes in the 

reducing sugars when put it into storage and when you 

first get it and when you take it out.  That's fairly 

well-known.  It depends on the moisture.  

 DR. LAUTERBACH:  But you're talking aging.  

I'm talking the finished product.  
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 DR. FARONE:  Well, we're talking about 

finished product which is stored.  So it's the same 

thing, especially if you have moist snuff.  Right?  

That's the same as putting tobacco in the warehouse 

wet.  No?  

 DR. HATSUKAMI:  I think we should go ahead 

and move on.  I think we're done with that particular 

question.  We're going to go on to question number 6. 

And this is what I want for the agenda.  I want to 

finish this question, and then what we'll do is we'll 

take a break.   

 Then we'll write down the recommendations 

that the committee has made, and we'll discuss that 

after the break.  And then I think our job will be 

done.  

 So let's proceed on to question number 6.  

Are there other important scientific information 

parameters that the subcommittee recommends to TPSAC 

as those FDA should consider in measuring H/PH 

constituents levels?  So this is more or less 

brainstorming, some ideas that you might have in terms 

of other important scientific information that we want 
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to recommend to TPSAC.  

 Yes, Dr. Lauterbach?  

 DR. LAUTERBACH:  Point of order.  My 

schedule says at 2:45, we're supposed to have an open 

public hearing.  

 DR. HATSUKAMI:  Oh, I'm sorry.  There was 

nobody that signed up for the public hearing, and so 

we're not having one.  Thank you for calling that to 

my attention.  

 So question number 6.  Dr. Farone?  

 DR. FARONE:  Yes.  I can think of one.  And 

this has to do with those constituents that one might 

determine on the basis of extraction.  The same 

extraction protocol used on different tobaccos may 

result in different amounts of certain constituents 

being extracted.  So depending on what else is there, 

that changes the matrix.  

 So most of the comment that I have is based 

on matrix effects of being able to get things out by 

extraction when the matrix is vastly different or it's 

been formulated to be different.  

 So one of the suggestions that I would have 
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is that one pays close attention to differences in 

methods that involve extraction, which people have -- 

I'm just saying this is something that is a parameter 

that I think we may want to call out separately; that 

the matrix effects are a function of the method when 

you're dealing with extraction.   

 We might be a little more careful that maybe 

we use dual methods or dual times, or that we're 

effectively measuring apples and apples when we look 

at products over time.  

 DR. HATSUKAMI:  Mirjana?  

 DR. DJORDJEVIC:  When we talked this morning 

about alkaloids, I think we should include the measure 

of pH and free nicotine, because that's very 

informative, and to follow how that changes over time 

or what are the differences between products, et 

cetera.   

 DR. HATSUKAMI:  Okay. 

 Dr. Burns?  

 DR. BURNS:  Just it's out of a concept that 

the present doesn't constrain the future.  And the 

fact that you have product at the moment that has very 
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low levels of X or low levels of metals, for example, 

that being the one that most immediately comes to 

mind, it doesn't guarantee that next year, that 

tobacco imported from a different location or a 

different country or a different agricultural 

environment is going to have the same levels of heavy 

metals, for example; and that there is a surveillance 

activity that's important as part of this, as well as 

a measurement of what's occurring in the marketplace.  

 Therefore, the fact that some constituents 

which are of concern are present at extraordinarily 

low levels should be viewed as a good thing, but not 

necessarily as a reason why you no longer have to be 

worried about them, to the extent that it is possible 

for them to change without recognizable changes in the 

manufacturing of the cigarette.  

 For example, if you buy tobacco from 

different parts of the world, you get different heavy 

metals.  We recently looked at the data we did for 

Australia and Canada, which are both flue-cured 

tobacco, unblended, and they had different heavy 

metals as an average value for the two countries.  
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 So the fact that something is very low and 

close to zero at one moment in time doesn't guarantee 

that it can't be higher at another moment in time.  

And it creates a dual burden as you think about what 

constituents need to be measured.  One is an ongoing 

description of the product, and the other is a 

surveillance to make sure that something bad is not 

happening.  

 DR. HATSUKAMI:  So, David, when you talk 

about surveillance to make sure something bad is not 

happening, what would thought involved?  

 DR. BURNS:  Well, to give you a very silly 

example, suppose they decided to set up a tobacco-

growing industry in the Chernobyl Valley in Russia, 

and that incorporated all of the radioactive elements 

into the tobacco, and that tobacco was then purchased 

by a manufacturer in the United States because it was 

less expensive and they put it into their products.  

 One would expect that that would lead to 

substantively different heavy metal characteristics 

and radioactive characteristics to the product.  And 

in your prior measurements, they would have been close 
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to zero; and now all of a sudden they would jump up.  

 So identifying that, if you will, 

deterioration in the product is something that the FDA 

should consider as part of its decisions about what 

needs to be measured, as well as the need to say, 

well, what's occurring with the average level of 

cigarettes?  

 The other example that comes to mind is the 

one that Bill pointed out from the WHO report.  If you 

look at brands in Canada by benzpyrene level, it 

drifts across like this and then it pops up, almost 

double, for a series of brands.  

 DR. BURNS:  Those are pieces of information 

that I think are very useful for an organization that 

has a regulatory responsibility to ensure that the 

product is no more hazardous than it has to be.  

 DR. HATSUKAMI:  So you're saying 

surveillance of constituent levels over time.  

 DR. BURNS:  Yes.  Right.   

 DR. HATSUKAMI:  Okay.  Great.   

 DR. BURNS:  I'm not talking about 

surveillance as you practice it in your professional 
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life.  

 DR. HATSUKAMI:  Any other -- yes, Dr. 

Watson?  

 DR. WATSON:  I'm just thinking off the top 

of my head.  There are a number of things that maybe 

the industry has to report I'm not aware.  But the 

things that influence delivery, transfer, or your 

testing, some of the things would be -- it would be 

good to have information on the filter ventilation; 

paper porosity, as Mirjana pointed out; pH; blend; 

weight; tobacco weight per stick or dry weight per 

stick or dry weight per pouch, puff number under 

whatever smoking region you're going to use -- that's 

a good quality control measure; cut width; moisture; 

things that might affect delivery; filter type; 

charcoal; wrapped charcoal filters, and then what type 

of charcoal and how much charcoal.  And these are just 

a few things I could think of off the top of my head.  

 These would be important things to track 

that would influence delivery or may influence 

testing, or give guidance for testing.  

 DR. HATSUKAMI:  That's a good point.  
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 Yes, Dr. Heck?  

 DR. HECK:  Yes.  I think, to Dr. Watson's 

comment, a large number of the parameters you 

mentioned -- I'm not sure about all of them -- are 

part of the new reporting obligations in terms of 

product composition, broadly defined as ingredients, 

as the FDA has -- ingredients and components, let's 

call them.  

 FDA will have -- I know it's a tremendous 

amount of information that's been turned over 

recently. But they have a large quantity of that sort 

of information that could be integrated into -- and 

maybe in an informative way -- against the smoke 

constituent yields.  

 To Dr. Burns' comment earlier on the 

variability in lot-to-lot of tobacco, this is a 

reality.  There is variability.  We've seen this with 

crop years, for instance.  A very dry season, growing 

season, characteristically produces a leaf with some 

different leaf qualities than a very wet year.   

 At least in terms of larger manufacturers, 

the practice of blending the cigarettes and different 
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constituent component tobaccos from a large number of 

sources tends to dampen some of those changes.  But 

indeed, there are cyclical changes in some analytes, 

including nicotine, with something as simple as crop 

year variation.  

 DR. HATSUKAMI:  Dr. Burns?  

 DR. BURNS:  What Cliff just said triggered 

something in my head, which is that the FDA should 

take some pains to make sure that the information 

received on characteristics of cigarettes is 

integratable with the data that's achieved on the 

similar yields, so that we're not faced with a change 

in smoke yield.   

 But we don't know whether that corresponds -

- for a given product, we don't know whether that 

corresponds to the characteristics that were reported. 

I don't think it should be a complex task to be able 

to integrate the two so that you have some confidence 

that you can tell the people who are looking at smoke 

chemistry exactly what the smoke characteristics of 

that brand is directly, rather than being two separate 

universes that you have to go.   
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 Then you're not sure when they were sampled 

or what they were or whether there were changes, et 

cetera.  

 DR. HATSUKAMI:  Good.  Good point. 

 Any other?  No other ideas?  

 [No response.] 

 DR. HATSUKAMI:  All right.  Why don't we 

take a break.  Let's take a 20-minute break.  So 

that'll give us time to make the slides with the 

recommendations, and then we'll come back, go through 

the recommendations, and then see where we are then. 

 Thank you.  Twenty minutes.  

 As you know, we're not supposed to speak 

with each other regarding the topic that was addressed 

here.  

 [Whereupon, a recess was taken.] 

 DR. HATSUKAMI:  All right.  We're going to 

go over our recommendations for questions 3 through 6.  

And so if you have any comments for the 

recommendations that we have up on the slides, please 

let us know.  

 So for question number 3, which smoking 
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regimen or regimens do we, the subcommittee, recommend 

to TPSAC, I think our recommendation was that there 

has to be an understanding that there's no methods 

that will truly represent the consumer exposure.  And 

the two regimens that we had recommended were the ISO 

for historical perspective, and Health Canada 

intensive to determine the performance of the product 

itself.  

 Any comments on that recommendation?  

 [No response.] 

 DR. HATSUKAMI:  Okay.  And so we're in 

agreement with our question number 3.  So let's 

proceed on to question number 4.  

 So question number 4 deals with the analytic 

parameters that we recommend to TPSAC for FDA to 

consider in comparing methods.  And so these are the 

parameters that we discussed.   

 It was important to determine the accuracy, 

reproducibility, repeatability -- that is, within a 

laboratory testing -- and sensitivity -- that is, the 

limit of detection.  And that's particularly relevant 

to level constituent of the methods to test the 
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tobacco products.  

 Under that, what we need to do is also 

consider the use of standard reference materials that 

would provide the basis of comparison of methods.  We 

need to determine range of reproducibility and 

repeatability -- that's both within and across 

laboratories; and we need to obtain temporary baseline 

until more data is available.  

 Yes, Dr. Lauterbach?  

 DR. LAUTERBACH:  One clarification.  Can you 

add to reproducibility, put a parentheses in there 

saying "between labs" or "among labs"?  

 [Pause.] 

 DR. HATSUKAMI:  Any other comments?  

 [No response.] 

 DR. HATSUKAMI:  Okay.  And the other 

recommendations included reproducibility and 

repeatability may be relatively more important than 

accuracy; confirmation of accuracy in method by using 

an external lab; the ability to get information on 

multiple analytes from a single method.  Yes?  

 DR. HECHT:  When did we say that?  
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 DR. HATSUKAMI:  I think Dr. --  

 DR. HECHT:  Reproducibility and 

repeatability may be more important than accuracy, I 

mean.  

 DR. HATSUKAMI:  May be relatively more 

important than accuracy.  

 DR. HECHT:  I think that's very silly.  If 

the method's not accurate, what good is it if it's 

reproducible?  

 DR. WATSON:  That was in lieu of having a 

standard reference material that -- it's hard to have 

a known standard that we can share among multiple labs 

without having well-documented reference material.  

 DR. HATSUKAMI:  So we retain that.  Are you 

comfortable?  

 DR. HECHT:  [Nods head affirmatively.] 

 DR. WATSON:  Mirjana had a good point.  I 

don't know if you heard.  Maybe in the absence of a 

reference material, then reproducibility and 

repeatability --  

 DR. HATSUKAMI:  Okay.  That's good.  Yes.   

 Any other additions or alterations?  
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 [No response.] 

 DR. HATSUKAMI:  Okay.  And then the last one 

was flexibility over time, that we need to -- that the 

methods will evolve over time.  So we need to be 

flexible.  

 All right.  Question number five was on how 

to -- all right, the sampling plan.  And so what we 

had indicated here is that we need to gain 

understanding of products as experienced by the 

consumer, that that was really critical.   

 So we thought that the best way to gain that 

understanding is sampling at the retail level.  And we 

need to do the sampling in a fashion that will take 

into account variation due to temporal, temperature, 

or regional factors.  

 DR. DJORDJEVIC:  Let's say "climate."  That 

will encompass temperature.  

 DR. HATSUKAMI:  Climate?  Okay.   

 We had recommended at least annual sampling, 

and perhaps more often, with smokeless tobacco 

products.  As the information accumulated, it may 

prove testable with simpler -- oh, so as we accumulate 
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information, we may be able to test tobacco and smoke 

constituents using a simpler sampling scheme, that is, 

from the point of the manufacturer rather than going 

to the retailer.  That's an area that needs to be 

examined.  

 Finally, the information already available 

from -- there is information already available from 

other countries, the tobacco industry, the NCI.  And 

these pieces of information should be considered 

before a final decision is made on the sampling plan.  

 Yes, Dr. Lauterbach?  

 DR. LAUTERBACH:  Just a clarification.  What 

do we mean by "NCI smokeless"?  Is there a document 

there that needs to be referenced?  

 [Pause] 

 DR. HATSUKAMI:  It's a TobPRAC study.   

 DR. FARONE:  Yes.  This was done as part of 

the NCI study on potentially reduced risk exposure 

products, and they looked at a whole lot of smokeless 

products.  And so just to go back over that data to 

see how those samples were collected and what was 

taken into account.  
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 DR. LAUTERBACH:  Is there a reference to 

that report someplace?  

 DR. HATSUKAMI:  No.  There is not a 

reference to that at this point in time.   

 Talk in the microphone, Mirjana.  

 DR. DJORDJEVIC:  I'm just saying it's 

TobPRAC with P, not B.  

 DR. HATSUKAMI:  Any other comments on this 

one?  Yes, Dr. Farone?  

 DR. FARONE:  Well, the reviews are 

published.  Right?  

 DR. HATSUKAMI:  The reviews --    

 DR. FARONE:  Yes.  About sampling and 

methodology and --  

 DR. HATSUKAMI:  No.  I don't think so.  

 DR. DJORDJEVIC:  The study hasn't been 

published yet.  

 DR. FARONE:  No.  The final study.  But the 

review of the protocols and the sampling, wasn't there 

a review published on testing products?  

 DR. HATSUKAMI:  No.  Any other comments?  

 [No response.] 
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 DR. HATSUKAMI:  Okay.  Let's go on to the 

next question, then.  

 So any other important scientific 

information parameters that we'd recommend to TPSAC 

that FDA should consider.  So we wanted to bring up 

what we had talked about before in terms of 

normalization.  This was, as I said, from the June 

meeting.  And so what we had recommended at that time 

is that the data should be collected in a way that 

allows normalization of reported constituent 

quantities, as follows.  

 So for cigarettes, it should be per 

nicotine, per stick, per gram total smoke weight, and 

per gram of tar.  For smokeless tobacco, it was per 

nicotine, per gram of dry weight, per portion, per 

tin/container of tobacco.    

 Any changes or modifications in that?  

 DR. HECK:  I'm a little unclear.  What do 

you mean, per gram smoke weight?  Is that the total 

particulate material in the smoke -- okay.  Maybe we 

should say total particulate material if that's what 

we mean here, because smoke weight is a little 
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confusing to me.  I know the major mass of smoke is 

gaseous.  Total particulate material, is that what we 

meant?  

 DR. HATSUKAMI:  So total particulate 

material?  

 DR. HECK:  TPM.  

 DR. HATSUKAMI:  TPM.  No disagreement?  

 [No response.] 

 DR. HATSUKAMI:  Okay.  Then here are some 

other recommendations that we have made.  Extraction 

procedures, we need to consider those.  The same 

protocol may produce different results depending upon 

the tobacco matrix.  

 We should consider measuring pH over time.  

In large part this is because it relates to addiction 

potential.  Is that right, Mirjana?  Is that -- okay.   

 DR. DJORDJEVIC:  Free base nicotine.  

 DR. LAUTERBACH:  Is that the smoke pH or is 

that the smokeless pH?  

 DR. HATSUKAMI:  Is that smokeless?  Smoke?  

Both?  

 DR. DJORDJEVIC:  How about both?  
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 DR. HATSUKAMI:  And pH in cigarettes and 

smokeless tobacco.  

 DR. LAUTERBACH:  Question.  Did we agree on 

that last meeting?  

 DR. HATSUKAMI:  The last what?  

 DR. LAUTERBACH:  Did we agree on the pH 

question last meeting?  

 DR. HATSUKAMI:  No.  This one is this 

meeting.  I'm sorry.  This is what we had decided 

before -- the normalization one was based upon the 

last meeting and what we had discussed during the last 

meeting.  But this is the present meeting.  This is 

what we had talked about.  

 DR. LAUTERBACH:  Could I ask, then, what 

does smoke pH mean?  What's the physiological meaning?  

 DR. HATSUKAMI:  Mirjana?  

 DR. DJORDJEVIC:  There has been work by 

Panchal CDC group on smoke pH.  And that provided very 

useful information.  So I think we should continue 

gathering that information to better understand about 

availability of nicotine.  

 DR. HATSUKAMI:  Any other questions?  
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Dr. Heck?  

 DR. HECK:  Just a comment on the smoke pH.  

We do this reporting for Massachusetts, and since pH 

is a representation of a hydrogen ion concentration in 

an aqueous solution, there's some disagreement on what 

exactly smoke pH means.  

 There's two methods, one of which you stick 

a pH probe into a smoke stream, more or less, and the 

other one you capture condensate on pads and dissolve 

that in distilled water and call that your smoke pH.  

They both give similar results, and basically all 

cigarettes come out kind of the same within a pH unit. 

 I guess I heard this question come up in 

regard to smokeless.  I didn't realize we were talking 

about smoke pH here.  There's been a lot of discussion 

in that field.  I know John has published on that 

topic.  But I guess that maybe it had gone by me that 

we were talking about smoke pH in this context.  

 DR. HATSUKAMI:  So, Dr. Farone, do you have 

a comment on that?   

 DR. FARONE:  Yes.  This is a standard 

parameter that's used in physical chemistry.  As a 
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matter of fact, from a thermodynamic point of view, pH 

oxidation reduction potential defines the ratio 

between any two oxidized and reduced species.  

 So it's something that's been used by the 

industry and people working in the industry for years, 

and it does provide information about the nature of 

the other chemicals that are in smoke, in terms of 

their form and ratio of -- whether you're in a 

proteinated or unproteinated media.  

 So I think it's something that has been 

useful.  There's data that indicates that it's 

important, including marketing data.  So I think 

that's something we need to make sure that it's 

covered.  If it's not important, I think it can be 

removed at some later date.  

 DR. HECK:  Well, I am certainly familiar 

with the topic and the publications in this field.  

But I guess I didn't hear the discussion of smoke pH, 

which is a science in itself today.  And I did hear 

that mentioned in the context of smokeless at the 

time, but I didn't realize we were talking about smoke 

pH as well.  
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 Just the committee should be aware that 

there's quite a controversy regarding the method of 

determination of something that really is not an 

aqueous solution.  So you have to extrapolate to the 

special conditions of smoke.  Just be aware that it's 

a minefield area.  

 DR. HATSUKAMI:  Did you want that conveyed 

to the TPSAC, that there is -- did you want to modify 

this in any way, Dr. Heck?  

 DR. HECK:  I'm just thinking out loud here 

as I see it on the slide, referring to smoke pH.  I 

had missed that in the earlier discussion.  Maybe it 

was just me.  

 DR. HATSUKAMI:  I think we probably just 

added it.  I guess we weren't really clear on what we 

were talking about at that time.  And so I think that 

what we decided is that we should add the cigarettes.  

 But I guess my question is, did you want us 

to do any kind of clarification on this particular 

bullet, Dr. Heck, based upon your concern about the --  

 DR. HECK:  Yes.  Let me just finish up now.  

I know John has published on this area.  But in 
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Massachusetts, there's two different methods used by 

different companies, again, one of which is as simple 

as capturing particulate material, dissolving it in 

distilled water, and calling that the smoke pH.  And 

there's another method.  

 I think they give comparable findings.  And 

since there isn't a standard method, per se, if 

there's flexibility built into this -- or the 

information that various methods have been used and 

are used, I have no objection.  But we should carry 

that information forward.  But again, John is more 

expert in this area than I.  

 DR. LAUTERBACH:  I'll just call attention to 

people that there's an article that went online at 

Regulatory Toxicology and Pharmacology last week that 

should clarify a lot of questions on smoke pH and 

free-base nicotine in cigarette products, cigarette 

smoke.  

 DR. HATSUKAMI:  Could you provide the 

reference for us?  

 DR. LAUTERBACH:  Do you want to send me an 

e-mail?  
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 DR. HATSUKAMI:  Yes.  Okay.  So what I 

understand is that maybe we should put a little -- oh, 

I'm sorry.  Dr. Watson?  

 DR. WATSON:  Dorothy, I'd just like to 

clarify.  The method that Mirjana mentioned about the 

measurements that CDC and Panchal work on aren't 

measuring pH.  They're measuring the ratio of volatile 

nicotine to proteinated nicotine.  That's something 

Panchal calls alpha FB.  So it's not really a smoke pH 

measurement.  

 There's been some criticism of his work, and 

there's also been exact interpretation of what it 

means.  And one of the problems is it depends on --  

the conditions you smoke the cigarettes under changes 

the ratio.  But that's the case for a lot of things.  

If you smoke the cigarettes more intense, you get more 

nicotine or more conditions for other things.  

 So I don't think it's a fundamental flaw in 

the philosophical design of the experiment.  But the 

nuance and the details, I think Dr. Lauterbach has 

pointed out several of the ways to improve this.  And 

so I think this should be a work in progress.   
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 I think it's something we should follow up 

on.  But I just want to clarify we're not really 

measuring the pH of smoke.   

 DR. HATSUKAMI:  Smoke pH.  

 DR. WATSON:  We're actually measuring the 

ratio of the volatile form of nicotine to the 

proteinated form, which is called alpha -- I don't 

know if you want to add that detail or not.  

 DR. HATSUKAMI:  So what we should do --  

 DR. WATSON:  But we're measuring the form of 

nicotine.  

 DR. HATSUKAMI:  So we should take the 

cigarettes out because you can't -- okay.  We can 

leave the cigarettes in, but maybe put a footnote in 

there saying that we're going to be taking a look at 

the volatile proteinated to unproteinated ratio or 

something.    

 DR. FARONE:  Okay.  I'll go back to -- 

there's a form of an equation called the Nernst 

equation which relates the oxidation reduction 

potential, the pH, and the ratio of oxidized to 

reduced forms, or in this case, the ratio of 
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proteinated to unproteinated nicotine.  So it's a way 

of measuring pH without using a probe, which is what 

Dr. Heck was talking about.  And there's two different 

ways of doing that.  

 I think all of these methods have their 

pluses and their minuses, as everybody's pointing out 

here.  And I think, however, the fundamental tie-in 

for a science-based decision is the fact that in 

thermodynamics, that relationship kind of defines the 

ratio between two species.  So it certainly is 

instructive and informative, and I think we just have 

to make a point that there's various ways of doing it, 

and it's still not totally resolved as to what the 

best way is.   

 But in my mind, when we used the term pH, it 

was everything that Dr. Heck was talking about and 

everything that Dr. Watson was talking.  It's all of 

those different methods.  And we haven't defined a 

specific method that we're talking about to get at the 

number that's going to be the most useful for 

determining what value it has in looking at species in 

smoke.  
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 DR. HATSUKAMI:  So what we would like to do, 

then, is to put a footnote onto the cigarettes and 

indicate that at this point in time, no specific 

method has been identified to --  

 DR. FARONE:  Well, we haven't determined 

what specific method should be used.  I think that's 

what we need to say.  

 DR. HATSUKAMI:  That should be used.  Okay. 

 DR. FARONE:  We're just talking about the 

principal that pH is informative about species in the 

smoke.  

 DR. HATSUKAMI:  Right.  

 DR. FARONE:  And there's at least three 

different methods I can think of for coming at it.  

One way it's calculated, two ways it's measured.  

 DR. WATSON:  That should be for cigarettes.  

It's pretty straightforward to measure for smokeless.  

 DR. HECK:  Yes.  I will add -- I think I 

made reference to this -- but in the reports that have 

been submitted to Massachusetts for some time now, and 

using these two alternate methods, all cigarettes 

pretty much come out the same.  I don't recall the 
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numbers, but within a pH unit for sure.  So it's not 

all that informative in terms of discriminating by 

that calculation.  

 Yes.  In terms of smokeless products, quite 

more straightforward.  An aqueous solution can be 

generated and the pH can be measured.  

 DR. HATSUKAMI:  Does everybody agree with 

the wording there?  Does that convey -- I know you 

were concerned, Dr. Heck.  Do you feel comfortable 

with that statement?  

 [No response.] 

 DR. HATSUKAMI:  Okay.  Yes?  

 MS. JINOT:  Would it be clearer to say smoke 

instead of cigarettes?  

 DR. HATSUKAMI:  Yes.  Okay.  Any objections?  

Now is the time to speak.  

 [No response.] 

 DR. HATSUKAMI:  No?  Okay.  We also talked 

about surveillance of the constituents over time.  And 

then finally, information on cigarette characteristics 

that may influence testing.  That includes ventilation 

porosity, pH, blend, weight per stick or pouch, puff 
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number, cut width, moisture, filter type, additives.  

And the committee also felt that the characteristics 

of cigarettes should be integrated with information on 

smoke yield.  

 Okay.  Any other additional comments?  Any 

changes?  

 [No response.] 

 DR. HATSUKAMI:  I think we're done.  No 

further comments.  All right.  

 Well, I thank the committee for all their 

hard work. 

 David, did you want to make a comment before 

we leave?  

 DR. ASHLEY:  Yes.  I would like to make a 

comment before we do leave.  

 I also want, just from FDA, to thank all of 

you for your time here today, your expertise, the 

discussion, and your efficiency for getting through 

this so quickly.  I appreciate having the time 

tomorrow to do other things.  

 But thank you all very much for this.  This 

has been very, very helpful.  You've provided some 
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really good information, and it's going to be very 

valuable for FDA as we move forward.  

 The recommendations from this subcommittee 

will be presented to the full TPSAC at a meeting later 

in the year.  The full TPSAC will consider these 

recommendations and the report of the subcommittee, 

and then they'll provide recommendations to FDA.  

 Then FDA will use that information from 

TPSAC as part of its information in developing a full 

picture on this, and developing guidance and other 

steps in the regulatory process.  

 So specifically, I want to thank you all.  

This has been a very useful, very helpful time.  And 

we will look forward to more opportunities.  Thank 

you.  

 [Whereupon, at 4:03 p.m., the meeting was 

concluded.] 

 

 

 

 

 


